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PREFACE  TO  THE  FOURTEENTH  EDITION 


The  alterations  in  the  present  edition  of  this  treatise  are  more 
extensive  than  those  in  any  previous  edition  for  many  years.  Many 
of  these  changes  are  the  result  of  an  effort  to  make  tho  book  more 
available  as  a  student's  text-book  without  lessening  ita  value  as  a 
work  of  reference  for  the  practitioner  or  scientist. 

The  fundamental  facts  which  the  undergraduate  student  should 
be  required  to  know  are  printed  in  large  type,  while  the  discussion 
of  the  more  intricate  details  of  pharmacology  and  the  therapeutic 
data  of  less  importance  are  printed  in  smaller  type.  The  descrip- 
tions of  the  physical  characteristics  of  the  drugs  at  the  beginning 
of  each  artide  have  been  carefully  revised,  and  enlarged  where 
deemed  necessary,  so  that,  although  the  book  does  not  pretend  to 
pve  a  detailed  treatise  on  materia  medioa,  it  ia  believed  that  it  con- 
tuns  the  facts  on  this  subject  which  the  practitioner  of  medicine 
should  know. 

Besides  the  more  systematic  arrangement  of  the  subject-matter 
and  the  changes  above  noted  a  considerable  amount  of  alteration 
has  been  required  to  keep  the  work  abreast  of  the  recent  discoveries 
in  the  rapidly  advancing  science  of  pharmacology.  The  whole  field 
of  medical  literature  of  the  world  has  been  sedulously  gleaned  and 
facts  of  therapeutic  interest  which  have  been  found  incorporated 
in  the  text.  Especially  notable  changes,  however,  have  been  found 
necessary  in  the  following  portions  of  the  work: 

The  chapter  on  cathartics  has  been  completely  rewritten  and  the 
matter  considered  in  a  more  orderly  manner,  which  we  believe  will 
be  of  advantage  alike  to  the  student  and  practitioner  of  medicine. 

The  chapter  on  diuretics  has  been  remodelled  to  correspond  to 
the  latest  views  of  the  physiology  and  pharmacology  of  this  subject, 
and  more  space  given  to  the  consideration  of  the  effects  of  water 
on  the  system  and  the  action  of  mineral  salts  on  the  flow  of  urine. 

Articles  on  opsonic  therapy  and  on  the  ion  theory  have  been 
added.  Also  a  number  of  new  illustrations  have  been  introduced 
where  it  was  thought  that  they  would  elucidate  the  text;  many 
of  these  are  photographic  reproductions  of  blood-pressure  and 
respiratory  curves  from  experiments  made  by  the  reviser. 

Continued  ill  health  has  prevented  the  original  author  of  this  trea- 
tise from  taking  any  active  part  in  the  present  edition  and  the  entire 
labor  has  fallen  on  his  son.  Dr.  Horatio  C.  Wood,  Jr.,  who  has  been 
associated  in  the  various  revisions  of  the  work  for  the  past  eight  years. 
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At  the  present  time,  when  the  ahelvee  of  private  and  public 
libraries  are  groaning  beneath  their  ever-increasing  luads,  when  a 
thousand  presses  in  every  city  send  forth  day  and  night  their  printed 
messages  until  the  earth  is  filled  with  them,  it  seems  almost  presump- 
tuous for  any  one  to  offer  new  volumes  to  the  world.  Indeed,  art  is 
so  long,  life  is  so  short,  that  every  student  has  the  right  to  demand 
of  an  author  by  what  authority  he  doeth  these  things,  and  to  challenge 
every  memoir  for  its  raison  d'Hre.  This  being  so.  it  assuredly  will  not 
appear  egotistical  for  the  author  to  state  that  his  voluntary  task  was 
(ii-st  suggested  by  his  own  wants,  and  that  to  its  performance  he  has 
brought  the  training,  labor,  and  experience  of  years  spent  in  the 
laboratory,  the  study,  the  class-room,  and  the  hospital  ward. 

There  are  a  number  of  excellent  treatises  upon  materia  medica 
and  therapeutics;  yet  in  various  attempts  at  original  research,  as 
well  as  in  the  ward  and  the  lecture-room  of  the  hospital,  I  have  keenly 
felt  the  want  of  something  more.  There  are  many  points  of  view 
from  which  a  subject  can  be  looked  at;  there  are  many  paths  by 
which  it  may  be  approached;  and  to  me,  other  points  of  view,  other 
modes  of  approach,  have  been  far  more  enticing  than  those  adopted  in 
our  standard  treatises. 

The  old  and  tried  method  in  therapeutics  is  that  of  empiricism, 
or,  if  the  term  sounds  harsh,  of  clinical  experience.  As  stated  by  one 
of  its  most  ardent  supporters,  the  best  possible  development  of  this 
plan  of  investigation  is  to  be  found  in  a  close  and  careful  analysis  of 
rases  before  and  after  the  administration  of  a  remedy,  and,  if  the 
results  I)e  favorable,  the  continued  use  nf  the  drug  in  similar  cases. 
It  is  evident  that  this  is  not  a  new  path,  but  a  highway  already  worn 
with  the  eager  but  weary  feet  of  the  profession  for  two  thousand  years. 
That  very  much  has  been  thus  accomplished  it  were  folly  to  deny. 
Leaving  out  of  sight  the  growth  of  the  last  two  decades,  almost  all  of 
the  current  therapeutic  knowledge  has  been  gainetl  in  this  way- 
Therapeutics  developed  in  this  manner  cannot,  however,  rest  upon 
a  secure  foundation.  What  to-day  is  bebeved  is  to-morrow  to  be  cast 
aside,  certainly  has  l>een  the  law  of  advancement,  and  seemingly  must 
continue  to  be  so.  What  has  clinical  therapeutics  established  [lerma- 
nently  and  indisputably?  Scarcely  anything  beyond  the  primary  facts 
that  quinia  will  arrest  an  intermittent,  that  salts  will  purge,  and  that 
opium  will  quiet  pain  and  lull  to  sleep. 

To  estahlished  therapeutic  facts  the  profession  clings  as  with 
the  heart  and  hand  of  one  man,^ — clings  with  a  desperation  and 
unanimity  whose  intensity  is  the  measure  of  the  unsatisfied  desire 
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for  something  fixed.  Yet  with  what  a  Babel  of  discordant  voices 
does  it  celebrate  its  two  thousand  years  of  experiencel 

This  is  so  well  known  that  it  seems  superfluous  to  cite  examples 
of  the  therapeutic  discord;  and  one  only  shall  be  mentioaed, — 
namely,  rheumatism.  In  this  disease,  bleeding,  nitrate  of  potassium, 
quinine,  mercurials,  flying  blisters,  purgation,  opium,  the  bromides, 
veratria,  and  a  host  of  other  remedies,  all  have  their  advocates  clam- 
orous for  a  hearing;  and  above  all  the  tumult  are  to  be  heard  the 
trumpet-toaes  of  a  Chambers,  "  Wrap  your  patients  in  blankets  and 
let  them  alone." 

Experience  is  said  to  be  the  mother  of  wisdom.  Verily  she  has 
been  in  medicine  rather  a  blind  leader  of  the  blind;  and  the  history  of 
medical  progress  is  a  history  of  men  groping  in  the  darkness,  finding 
seeming  gems  of  truth  one  after  another,  only  in  a  few  minutes  to 
cast  each  back  to  the  vast  heap  of  forgotten  baubles  that  in  their  day 
bad  also  been  mistaken  for  verities.  In  the  past,  there  is  scarcely  a 
conceivable  absurdity  that  men  have  not  tested  by  experience  and 
for  a  time  found  to  be  the  thing  desired;  in  the  present,  horoceopathy 
and  other  similar  delusions  are  eagerly  embraced  and  honestly 
believed  in  by  men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  regular  professioa  and  to  a  few  decades, 
what  do  we  see?  Experience  teaching  that  not  to  bleed  a  man  suffer- 
ing from  pneumonia  is  to  consign  him  to  an  unopened  grave,  and 
experience  teaching  that  to  bleed  a  man  suffering  from  pneumonia  is 
to  consign  him  to  a  grave  never  opened  by  nature.  Looking  at  the 
revolutions  and  contradictions  of  the  past, — listening  to  the  thera- 
peutic Babel  of  the  present, — is  it  a  wonder  that  men  should  take 
refuge  in  nihihsm,  and,  like  the  lotus-eaters,  dream  that  all  alike  is 
folly, — that  rest  and  quiet  and  calm  are  the  only  human  fruition? 

Since  the  profession  has  toiled  so  long  and  found  so  little,  if  further 
progress  is  to  be  made  we  must  question  the  old  methods  and  search 
out  new  ones,  which  haply  may  lead  to  more  fruitful  fields.  In  the 
ordinary  affairs  and  business  of  life,  when  anything  is  to  be  accom- 
plished, the  effort  always  is  to  discover  what  is  to  be  done,  and  then 
what  are  the  means  at  command.  A  primary  knowledge  of  the  end 
to  be  accomplished,  and  a  secondary  acquaintance  with  the  instru- 
ments, are  a  necessity  for  successful  human  effort;  and  until  the 
sway  of  this  law  is  acknowledged  by  physicians,  medicine  can  never 
rise  from  the  position  of  an  empirical  art  to  the  dignity  of  applied 
science.  Until  within  a  comparatively  recent  period,  it  has  been 
impossible  to  comply  with  this  taw.  But,  through  the  advances  made 
by  the  pathologists  and  by  the  students  of  the  natural  history  of  dis- 
ease, we  are  fast  learning  the  methods  in  which  nature  brings  the 
body  back  to  health.  When  this  is  done, — when  disease  is  thoroughly 
understood, — we  shall  have  wrought  out  the  first  element  of  the 
problem,  shall  have  complied  with  the  first  requirement  of  the  law. 

It  is  scarcely  within  the  province  of  a  therapeutist,  and  certainly 
is  not  possible  within  the  scope  and  limits  of  this  work,  to  discuss  at 
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length  the  natural  history  of  disease;  but  it  is  allowable  to  point  out 
evident  indications  for  relief;  and  this  I  have  done  to  a  greater  or  less 
extent  throughout  the  book. 

The  work  of  the  therapeutist  is  chiefly  with  the  second  portion  of 
the  law.  Evidently,  it  is  his  especial  province  to  find  out  what  are 
the  means  at  command,  what  the  individual  drugs  in  use  do  when 
put  into  a  human  system.  It  is  seemingly  self-evident  that  the 
physiological  action  of  a  remedy  can  never  be  made  out  by  a  study  of 
its  use  in  disease.  Under  all  circumstances,  the  problem  is  one  of  the 
most  complex  with  which  the  human  mind  has  to  grapple;  and  to 
introduce  into  this  problem  the  new  and  ever-varying  factors  of  the 
effect  of  disease  and  its  natural  vibrations  on  the  system  is  to  put  the 
matter  beyond  human  prescience. 

In  spite,  then,  of  Dr.  Niemeyer's  assertion  that  experiments  made 
with  medicaments  upon  the  lower  animals  or  upon  healthy  human 
beings  have,  as  yet,  been  of  no  direct  service  to  our  means  of  treating 
disease,  and  that  a  continuation  of  such  experiments  gives  no  prospect 
of  such  service,  it  is  certain  that  in  these  experiments  is  the  only 
rational  scientific  groundwork  for  the  treatment  of  disease.  We  must 
discover  what  influence  a  drug  exerts  when  put  into  the  body  of  a 
patient  before  we  can  use  it  rationally;  and  we  can  gain  this  coveted 
knowledge  only  in  the  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon 
animals,  that  drugs  do  not  act  upon  the  lower  creatures  in  the  same 
manner  as  they  do  upon  man.  When  I  first  commenced  the  studies 
whose  outcome  is  the  present  volume,  I  was  profoundly  impressed 
with  the  truth  of  this  oft-repeated  assertion  and  with  the  difficulties 
which  it  put  in  the  way.  To-daj'  I  do  not  beheve  that,  stated  in  its 
broad  sense,  it  is  true.  Indeed,  more  strongly,  I  assert  that  it  is  not 
true;  that,  in  the  vast  majority  of  cases,  the  actions  <)f -drugs  upon 
man  and  upon  the  lower  animals  are,  though  seemingly  different,  in 
reahty  similar;  that  the  more  knowledge  we  acquire  the  fewer  excep- 
tions remain  unexplained;  and  that  the  whole  matter  is  in  all  prob- 
ability subject  to  law-s  whose  development  will  greatly  aid  in  our 
explanation  of  various  o1)scure  clinical  phenomena. 

The  generiil  proofs  of  these  as.sertinns  are  sufficiently  obvious,  I 
think,  in  the  following  pages  to  render  it  unneees.sary  for  me  to  dwell 
upKin  them  at  length  here:  moreover,  if  they  be  not  so  obvious  to 
others  as  to  myself,  space  is  here  wanting  for  a  full  discu.ssion  of  the 
subject.  I  can  only  make  a  few  general  remarks,  and  [Mjint  out  some 
of  what  I  believe  to  be  the  governing  laws. 

In  the  first  place,  degree  and  quality  are  distinct  things,  ami  should 
not  be  confounded.  Yet  they  frequently  are;  and  because  it  requires 
as  much  morphia  to  kill  a  pigeon  of  a  pound  weight  as  to  destn)y  a 
man.  we  are  told  that  medicines  act  differently  upon  man  and  (he 
lower  animals.  Kvidenlly  tht  roticlusiiui  i-^  a  lum  iriuitur.  and  dif- 
ference of  su.-iceptilnlity  i."*  no  proof  cif  diffcreiu'e  in  the  mode  "f  impres- 
sion.   A  teospoonful  of  Epsom  salt  may  purge  one  man.  while  it  may 
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require  ounces  to  affect  another.  Evidently  there  is  a.  difference  of 
susceptibility;  but  when  the  impression  is  once  m&de  it  is  of  the 
same  character  in  each  case.  As  with  man  and  man,  so  with  man 
and  the  pigeon, — susceptibility  is  no  measure  or  gauge  of  the  char- 
acter of  the  impression. 

A  large  number  of  drugs — indeed,  it  may  be  said,  the  larger  num- 
ber of  important  drugs — exert  in  the  system  antagonistic  actions. 
Thus,  atropia  stimulates  the  spinal  cord,  but  destroys  the  conducting 
power  of  the  nerve-trunks.  It  is  evident  that  as  one  or  other  of  these 
infiuences  predominates,  will  there  be  convulsions  or  paralysis.  Now 
if  for  any  reason  one  animal  be  exceedingly  sensitive  to  the  spinal 
action  of  atropia,  that  animal  will  in  belladonna-poisoning  suffer 
from  convulsions,  while  its  fellow,  which  is  affected  chiefly  by  the 
nerve-action  of  the  drug,  will,  under  like  circumstances,  have  paral- 
ysis. Here  the  mere  clinician,  with  his  superficial  knowledge,  seeing 
the  paralyzed  and  the  convulsed  lying  side  by  side,  says.  What  a 
hopeless  muddle  1  Poor  fools,  these  vivisectorst  they  will  never  come 
to  any  good!  In  truth,  the  differences  in  symptoms  in  these  and 
in  many  other  cases  simply  depend  upon  differences  in  suscep- 
tibility; and  the  only  lesson  that  the  circumstance  teaches  is  the 
importance  of  discovering  the  laws  which  govern  these  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  is, 
that  the  more  highly  specialized  any  system  is  the  more  readily 
affected  b  it  by  a  medicine.  Thus,  the  cerebrum  of  a  man  is  far  more 
highly  organized  than  that  of  any  other  animal,  and  consequently 
he  is  far  more  sensitive  to  the  action  of  drugs  which  affect  the  cere- 
brum tiian  are  the  lower  forms.  Again,  in  the  frog  the  spinal  system 
is  especially  developed, — probably,  in  proportion  to  the  cerebrum, 
more  so  than  in  any  other  of  the  animals  commonly  experimented 
with:  consequently  the  batrachian  is  excessively  sensitive  to  reme- 
dies which,  like  strychnia,  affect  the  spinal  cord.  In  obedience  to 
this  law,  we  have  resulting  the  action  of  opium, — an  action  which  has 
been  considered  the  strongest  proof  of  the  hopelessness  of  any 
attempt  to  explain  the  effects  of  drugs  upon  a  man  by  experiments 
upon  the  lower  animals.  In  man,  opium  causes  deep  stupor  and 
general  relaxation;  in  the  frog,  it  causes  tetanic  convulsions.  The 
explanation  of  these  seeming  inconsistencies  is,  however,  very  evident 
when  the  whole  subject  is  looked  at.  Opium  in  all  animals  has  a 
double  action,  one  upon  the  cerebrum  and  one  upon  the  spinal  centres. 
In  the  frog,  the  tatter  being  the  more  highly  organized,  the  spinal 
action  overcomes  the  cerebral;  in  man,  the  cerebrum  being  the  more 
sensitive,  stupor  replaces  the  convulsions:  yet  in  man  convulsions 
sometimes  occur  in  opium-poisoning,  and  in  the  frog  the  dose  can  be 
so  managed  as  to  cause  stupor. 

A  second  law  which  seems  to  hold  sway  over  the  action  of  drugs 
upon  different  animals  is  that  great  differences  of  function  in  a  system 
affect  its  relation  to  dru|^:  thus,  in  an  herbivorous  animal  the  ali- 
mentary canal  is  very  different  from  what  it  is  in  the  camivora, 
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whose  digestive  organs  in  turn  differ  from  those  of  man, — the  omni- 
vore.  Medicines  which  act  upon  the  alimentary  canal  are  apt  to 
vary  in  their  effects  upon  different  orders  of  animals. 

Converse  to  the  above  law  is  that  which  renders  systems  which 
are  little  specialized  similarly  acted  upon  by  drugs  in  different  claeaes 
of  animals. 

Thus,  the  general  structure  and  the  functions  of  the  circulatory 
system  are  very  uniform  among  vertebrates,  as  is  also  the  action  of 
those  drugs  which  affect  chiefly  the  circulation:  thus,  aconite,  or 
digitalis,  or  potash,  influences  in  the  one  way  the  heart  of  the  frog, 
of  the  rabbit,  and  of  man. 

There  are  a  very  few  apparent  exceptions  to  the  uniformity  of  the 
action  of  drugs  upon  all  animals  which  seemingly  contravene  the  laws 
that  have  been  mentioned.  These  exceptions  are  so  few.  however, 
that  without  doubt  advancing  knowledge  will  by  and  by  explain 
them  all  and  show  what  are  the  laws  which  for  the  time  being  hold  in 
abeyance  or  overcome  those  already  stated. 

An  asserted  fact  which  has  recently  been  brought  forward  as 
revealing  the  worthlessness  of  animal  experimentation  is  that  some 
monkeys  are  not  susceptible  to  the  action  of  strychnia,  wliile  others 
are.  Granting  the  truth  of  the  asserted  fact,  it  certainly  is  explain- 
able. It  is  at  least  conceivable  that  a  given  species  of  animal  may, 
by  the  gradually  acquired  habit  of  feeding  upon  a  substance  con- 
taining a  narcotic  poison,  acquire  an  insusceptibility  to  the  influence 
of  that  poison  which  shall  as  it  were  belong  to  its  speciflc  type,  or,  in 
other  words,  be  an  acquired  specific  character.  The  nervous  8>'atem 
of  the  opium-eater  tiecomes  accustomed  to  the  stimulant,  and  it  is 
not  impossible  that  a  measure  of  the  habit  should  be  transmitted. 
If  the  Darwinian  law  of  the  gradual  evolution  by  the  survival  of  the 
fittest  have  any  force,  these  curious  apparent  freaks  of  medicines  in 
regard  to  their  physiological  action  may  be  the  result  of  this  law, 
especially  since  it  is  species  which  are  affected.  It  is  not  all  monkeys 
that  are  proof  against  strychnia,  but,  as  we  are  distinctly  told,  only 
one  species  of  monkey;  and,  so  far  as  I  know,  it  is  not  all  deer  that 
are  said  to  thrive  when  fed  upon  tobacco,  but  only  the  ^^rgima  deer. 
Whether  tiiis  conception  be  or  be  not  a  mere  fancy,  this  much  is  to 
my  mind  very  clear,  that  the  few  scattered  exceptions  ought  not  to 
outweigh  the  immense  mass  of  evidence  upon  the  other  side,  and  that 
it  ia  inconceivable  that  drugs,  in  their  relations  to  animal  organisms, 
differ  from  all  other  created  things  in  not  being  subject  to  law. 

In  the  early  portion  of  this  preface  I  stated  that  the  work  had 
grown  out  of  a  need  felt  by  myself:  that  need  was  for  a  book  into 
which  should  he  gathered  the  many  scattered  facts  in  regard  to  the 
physiological  action  of  medicine, — a  book  in  which  an  attempt  should 
be  made  to  sift  the  true  from  the  false,  to  reconcile  seeming  differences, 
to  point  out  what  we  knaw  and  what  we  do  not  know,  and  to  give  a 
platform  from  which  investigators  might  start  forward  without  the 
necessity  of  being,  as  is  so  often  the  case,  ignorant  of  what  was  already 
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achieved,  or  of  Bpending  a  great  deal  of  time  in  a  wild  hunt  through 
the  almost  boundless,  but  often  scattered  and  inaccessible,  ranges  of 
Continental  literature. 

The  plan  of  the  present  work  has  been  to  make  the  physiological 
action  of  remedies  the  principal  point  in  discussion.  A  thoroughly 
scientific  treatise  would  in  each  article  simply  show  what  the  drug 
does  when  put  into  a  healthy  man,  and  afterwards  point  out  to  what 
diseases  or  morbid  processes  such  action  is  able  to  afford  relief. 
Unfortunately,  in  the  great  majority  of  cases  our  knowledge  is  not 
complete  enough  for  this,  and  the  clinical  method  has  to  be  used  to 
supplement  the  scientific  plan. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  &a  it 
is  of  interest  to  the  physiciaQ.  This  has  been  done  for  several  reasons. 
First,  it  was  necessary  to  study  the  action  of  poisonous  drugs  upon 
man,  in  order  to  make  out  their  physiological  action;  secondly, 
physicians  are  constantly  required  to  diagnosticate  and  to  treat  cases 
of  poisoning;  thirdly,  it  is  often  of  the  greatest  importance  for  a 
medical  man  in  a  court  of  law  to  be  able  to  state  what  are  the  symp- 
toms and  post-mortem  appearances  produced  by  a  fpven  poison, 
what  diseases  they  simulate,  and  how  far  and  in  what  they  differ 
from  the  phenomena  of  these  diseases.  That  part  of  the  science  of 
toxicology  which  treats  of  the  recognition  of  poisons  in  the  cadaver, 
or  in  food  and  drink,  belongs  to  the  domain  of  the  chemist,  and  I 
have  avoided  it  altogether.  For  a  similar  reason,  in  the  sections  on 
materia  medica,  the  chemical  relations  of  mineral  substances  have 
not  been  discussed  at  all. 
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Salts;  Buchu;  Uva  Ursi;  Pareira;  Chimaphila;  Triticum:  Turpentine; 
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THERAPEUTICS: 

ITS    PRINCIPLES    AND    PRACTICE 


DRUGS: 

A     SKETCH     OF     THEIR     NATURAL     HISTORY     AND     PHARMACEU- 
TICAL   PREPARATIONS,    WITH    AN   EXHAUSTIVE  STUDY 
OF  THKIR    PHYSIOLOGICAL.  THERAPEUTICAL, 
AND    TOXICOLOGICAL    ACTIONS. 


PRELIMINARY    CONSIDERATIONS. 

Thebapeutics  is  the  science  of  the  treatment  of  disease,  includ- 
ing the  use  not  only  of  chemical  agencies  (drugs),  but  also  of  various 
physical  agencies,  and  the  regulatioTi  of  the  mode  of  living.  The 
science  which  treats  of  drugs  is  called  Phabmacolooy.  Pharma- 
cology includes  Materia  Medica,  the  study  of  the  physical  proper- 
ties of  substances  used  as  medicines;  Phabmacv,  the  science  of 
preparing  and  combining  drugs;  and  Ph.vbmacodynamics,  or  the 
study  of  the  effect  of  drugs  upon  the  healthy  animal  organism 
(physiological  action). 

In  every  civilized  country  there  is  some  recognized  official  list  of 
drugs  and  their  preparations,  known  as  the  PharmacoprBia.  Until 
recently  the  United  States  Pharmacop<pia  was  the  standard  by 
courtesy,  rather  than  legal  enactment,  but  adherence  to  its  rules  is 
now  required  by  the  Federal  government  a.s  well  as  by  most  of  the 
States. 

Drugs  are  derived  from  the  animal,  mineral,  and  vegetable  king- 
doms; the  greater  number  of  them,  however,  are  of  vegetable  origin. 
Vegetable  drugs  as  a  rule  contain  some  definite  chemical  substance 
to  which  they  owe  their  remedial  properties,  and  which  is,  therefore, 
known  as  the  active  principle. 

A  number  of  these  active  principles  belong  to  the  class  of  sub- 
stances known  as  alkaloids.  An  alkaloid  may  be  defined  as  a  sub- 
stance of  vegetable  origin  which  is  capable  of  playing  the  part  of  an 
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alkali  in  so  far  that  it  forma  salts  with  the  acids.  As  a  rule  alkaloids 
themfielves  are  not  freely  soluble  in  water,  but  the  salts  which  they 
form  are  very  frequently  so;  therefore,  with  one  or  two  exceptions 
the  alkaloids  are  usually  employed  in  the  form  of  some  salt.  Exam- 
ples:  Morphine,  Strychnine,  etc. 

A  glucoside  is  a  proximate  principle  of  vegetable  origin  which  can 
be  broken  up  by  mineral  acids  into  a  sugar  and  another  radical. 
Examples:   Strophanthin,  Salicin,  etc. 

Resins  are  complex  bodies  uncrystallizable  and  usually  insoluble 
in  water,  but  freely  soluble  in  alcohol,  ether  and  chloroform.  Many 
of  them  have  acid  properties.  Allied  to  the  resins  are  the  so-called 
oleoresins,  which  are  really  mixtures  of  a  resin  with  a  volatile  oil. 

The  volatile  oils  represent  the  active  principles  especially  of  many 
aromatic  plants.  They  have  a  strong  odor,  are  very  slightly  soluble 
in  water,  but  usually  soluble  in  alcohol  and  ether.  They  differ  from 
the  fixed  oils  in  their  greater  aroma,  but  especially  in  the  fact  that 
when  evaporated  they  leave  behind  no  residue,  and  that  they  are  not 
saponified  by  the  alkalies.  Examples:  Oil  of  Wintergreen,  Oil  of 
Peppermint,  etc. 

Many  principles  of  indefinite  character  have  been  grouped  together 
under  the  head  of  neutral  principles.  These  are  usually,  of  bitter 
taste  but  differ  from  alkaloids  in  that  they  do  not  form  salts  with  the 
acids.    Various  organic  acids  may  also  be  the  active  principles  of  drugs. 

Remedial  agents  of  organic  origin  usually  require  more  or  less 
pharmaceutical  manipulation  before  they  are  suited  for  medical  uses. 
The  preparations  which  are  made  from  drugs  are  commonly  known 
as  galenicals,  from  Galen,  the  famous  Roman  physician  who  lived 
in  the  second  century. 

The  most  important  of  the  official  preparations  are: 

Decoctions  {Decoctd)  are  made  by  boiling  crude  drugs  for  a 
greater  or  less  time  in  water.  It  is  evident  that  this  method  of  pre- 
paring is  ineligible  when  the  active  principle  is  volatile  or  is  easily 
decomposed  by  heat,  or  when  the  drug  contains  much  starch,  whose 
extraction  would  make  the  preparation  very  thick  and  predisjwse  it 
to  rapid  decomposition.  The  method  is  especially  adapted  to  hard, 
woody  substances,  and  to  those  containing  much  albumin,  which  is 
coagulated  by  the  boiling  water  and  left  in  the  original  drug. 

Infusions  (Infusa)  are  made  with  water,  either  cold  or  hot, 
without  boiling.    They  are  prepared  by  maceration  or  by  displacement. 

Solutions  (Liquores)  are  preparations  in  which  an  active,  non- 
volatile principle  is  dissolved  in  water. 

Waters  {Agues)  are  solutions  of  volatile  principles  in  water. 

Mixtures  (Misturw)  are  preparations  in  which  one  or  more 
medicinal  substances  are  held  in  suspension  in  water.  Of  such  nature 
are  emulsions  (Emulsa),  in  which  some  oily  material  is  suspended  by 
a  gummy  or  an  albuminous  body. 

Syrups  (Syrupi)  are  sugary  liquids,  the  menstruum  or  basis  of 
which  is  water,  with,  in  some  cases,  vinegar  or  alcohol. 
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Fluidbxtracts  (Fluidextmda)  are  solutions  of  vegetaUe  druga  in 
alcohol,  so  made  that  one  nunim  representa  one  grain  of  the  drug. 

TiNCTDRES  (Tincttira)  are  alcoboUc  solutions  prepared  by  maoera- 
tioa  or  displacement  from  the  crude  drug,  or  by  dissolving  non- 
voIufiZe  principles.  They  are  of  varying  strengths  from  5  to  50  per 
cent.;  the  poisonous  tinctures  are  nearly  all  10  per  cent,  preparations. 

Sfibits  {Spiriha)  are  fdcoholic  solutions  of  volatile  principleB, 
made  by  direct  soluUon  or  by  distillation  from  the  crude  drugs. 

Wines  {Vina)  are  preparations  whose  menstruum  is  wine. 

ViNEaABB  {Aceta)  are  preparations  in  which  vinegar  or  dilute 
acetic  add  is  used  as  the  menstruum. 

Glxcebitbs  (Glycerita)  are  preparations  in  which  glycerin  is  the 
solvent. 

Olkates  (Oleata)  are  solutions  ol  definite  principles  in  oleic  acid. 

Solid  Extracts  (Extracta)  are  of  two  kinds;  one  being  prepared 
by  the  evaporation  of  the  fresh  juice,  the  other  b«ng  made  in  various 
ways  from  the  crude  drug.  They  are  of  a  consistency  suitable  for 
making  pills. 

CoNTECTiONS  (Cotifectimua)  are  medicinal  substances  beaten  up 
with  sugar  into  a  pasty  mass. 

Troches  {Tro^uci),  or  lotengea,  are  gummy  pellets  or  disks,  so 
made  as  to  dissolve  slowly  in  the  mouth. 

SupposiTOBiEB  (Suppontoria)  are  corneal  bodies,  prepared  for 
introduction  into  the  rectum,  where  they  melt  with  the  heat  of  the 
body.    Their  basis  is  generally  cacao  butter. 

OiNTMENTB  and  CsBATES  (Unffuenta  and  Cerata)  are  solid,  fatty 
preparations  for  external  use.  The  cerates  containing  wax  {eera)  are 
the  firmer  of  the  two. 

Plasters  (Emplastra)  are  solid  subHtanccK  xprend  by  the  aid  of 
heat  upon  muslin,  skin,  or  other  similar  material,  and  of  such  nature 
as  to  be  adhesive  at  the  temperature  of  the  body. 

Liniments  {LinimeTtta)  are  liquid  preparations,  for  external  utie. 

The  names  Pills  (PUula)  and  Powders  (Pulverea)  sufiiciently 
indicate  the  character  of  the  preparations. 

The  effects  of  medicine  are  commonly  divided  into  the  direct  and 
indirect.  An  example  will  probably  show  the  difference  between 
these  in  the  briefest  and  most  forcible  manner.  Thus,  the  diret^t 
effei't  of  a  diuretic  Ih  increased  urination;  the  indircrt  effect  may 
be  removal  of  serous  efTusion  in  some  part  of  the  body  which  is  brought 
about  not  by  the  medicine  itself,  but  by  the  changes  it  induces;  the 
increased  excretion  eaating  a  diminution  of  the  amount  of  the  fluid 
in  the  blood-vessels,  which  in  turn  leads  to  uW)r])tion.  The  term 
local  action  indicates  the  cfTects  of  drugs  u|Kin  that  part  of  the  body 
with  which  they  firet  conic  in  contact,  as  the  stomach;  by  gew-ral 
action  is  understood  their  effects  on  distant  parts  of  the  body  tr)  which 
they  are  carTie<l  by  the  blood  after  being  &imt>r\>(nl. 

The  term  or  expression  "indication"  for  a  given  remedy,  being 
in  Cf>nstant  uae.  ought  to  Ix;  dearly  understiKid;    Itv  il  i:4  meant  the 
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pointingB  of  nature,  or,  in  other  words,  the  evident  needs  of  the 
system.  Thus,  hard  feces  collected  in  the  colon  are  an  indication 
for  a  purgative  of  such  character  as  will  produce  watery  secretions 
to  soften  them.  Relaxation  in  a  part  indicates  a  remedy  that  will 
awakea  into  new  life  the  natural  contractility  of  the  part — i.e.,  an 
astringent. 

Methods  of  Administerinir  Drugs. — To  exercise  a  general  action 
drags  must  be  absorbed  into  the  blood,  and  thus  find  access  to  the 
part  upon  which  they  act.  It  is  necessary,  therefore,  for  them  to 
be  so  placed  that  they  can  be  taken  into  the  blood-vessels. 

There  are  six  paths  of  entrance  for  medicines  into  the  circula- 
tion,— the  stomach,  the  cellular  tissue,  the  rectum,  the  skin,  the 
lungs  and  by  intravenous  injection.  By  far  the  most  frequently 
employed  of  these  is  the  stomach.  It  is  evident  that,  in  order  to  pass 
rapidly  and  readily  into  the  absorbents,  medicines  must  be  in  solution. 
When  administered  by  the  stomach,  however,  it  is  equally  plain  that 
solubility  in  an  ordinary  menstruum,  such  as  water,  fs  not  a  sine 
qua  non,  since  the  varying  acidities,  alkalinities,  and  organic  contents 
of  the  alimentary  juices  give  to  them  a  solvent  power  far  above  that 
of  less  complex  and  varying  fluids.  Thus,  a  medicine  insoluble  in 
water  may  be  dissolved  by  the  acids  of  the  gastric  juice,  while  another 
drug  may  owe  its  activity  to  its  solution  by  the  alkalies  or  by  the 
fatty  matters  of  the  intestinal  fluids. 

The  dissolving  power  of  the  rectal  fluids  is  very  slight:  hence,  in 
order  to  act  efliciently,  medicines  when  given  by  the  rectum  must 
be  in  solution  or  be  readily  soluble.  Absorption,  moreover,  does  not 
occur  so  rapidly  from  the  rectum  as  from  the  upper  bowel,  and  a 
longer  time  is  therefore  needed  to  impress  the  system  in  this  way. 

Medicines  which  are  thrown  into  the  subcutaneous  tissue  are  said 
to  be  administered  hypodermically.  The  syringe  employed  is  pro- 
vided with  a  sharp  needle,  which  must  be  kept  scrupulously  clean 
and  free  from  rust.  The  medicine  must  be  in  perfect  solution  and 
not  too  irritating.  The  advantages  of  this  method  of  exhibition  are 
promptness  and  certainty  of  action.  If  twenty  minutes  be  required 
for  the  absorption  of  a  certain  medicine  from  the  stomach,  forty 
minutes  will  be  usually  necessary  when  it  is  exhibited  by  the  rectum 
and  five  minutes  when  it  is  thrown  into  the  subcutaneous  tissue. 
The  objections  to  the  hypodermic  method  are,  first,  the  danger  of 
producing  local  inflammation  and  abscesses;  second,  the  possibility 
of  throwing  the  whole  mass  directly  into  a  vein  and  having  it  swept 
in  concentrated  form  into  the  heart  or  nerve-centres.  We  have  seen 
the  injection  of  one-sixth  of  a  grain  of  morphine  followed  inside  of  a 
minute  by  complete  unconsciousness,  collapse,  arrest  of  respiration, 
dropping  of  the  jaw,  and  apparent  death.  The  danger  of  such  a 
mischance  can  be  greatly  lessened  by  withdrawing  the  point  of  the 
needle  an  eighth  of  an  inch,  after  it  has  been  plunged  into  the  tissue. 
The  local  irritation  occasioned  by  hypodermic  injections  has  not  only 
very  frequently  produced  abscesses,  but  in  not  a  few  cases  has  caused 
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fatal  tetanus.  Excessive  irritation  can  be  largely  prevented  by  certain 
precautions,  but  there  are  many  medicinal  subatances  whotse  hypo- 
dermic employment  might  be  advanlagcous  were  they  not  too  irritant 
for  such  use.  In  all  cases  solution  must  be  complete,  and  if  the  medic- 
inal substance  lie  of  such  nature  that  it  in  liable  to  be  precipitated  by 
alkalies,  an  exces.s  of  acid  should  Iw  present  in  the  water  to  prevent 
precipitation  by  the  juices  of  the  celluliir  tissue.  An  irritant  which 
is  rapidly  taken  up  from  the  part  may  produce  at  first  smarting  and 
pain  nithout  creating  any  permanent  irritation,  but  a  small  solid 
particle  lying  in  the  cellular  tiaiue  ia  almost  sure  to  cause  inflammation 
and  abscess.  All  hypodermic  injections  should,  therefore,  lie  filtered 
before  being  used.  It  is  of  the  utniowt  ini[xirtance,  even  when  a  non- 
irritating  substance  is  employed,  that  the  injection  should  Iw  abso- 
lutely aseptic.  No  solution  which  has  undergone  any  decomposition 
or  contains  any  growth  should  be  used.  Ordinarily  the  solution 
should  be  freshly  made  with  boiled  water.  When  hypodermic  solu- 
tions are  intended  to  be  kept,  they  should  contain  three  per  cent,  of 
phenol  with  a  drop  or  two  of  glycerin  to  every  fifteen  minims,  which 
is  the  maximum  amount  that  should  be  injected  at  one  time.  A 
considerable  proportion  of  glycerin  will  throw  out  of  solution  most 
of  the  alkaloids,  but  when  solution  of  the  medicinal  sub.stance  is 
distinctly  favored  by  glycerin,  as  is  the  case  with  extracts,  three  or 
four  minims  of  the  glycerin  should  !«  added  to  the  hypodermic 
solution.  If  the  injection  be  llirown  directly  under  the  slcln,  it  may, 
by  raising  and  tearing  the  akin  from  its  attachment,  so  interfere  with 
the  supply  of  blood  sis  to  cause  local  irritation.  Irritant  substances 
should,  therefore,  always  Ijc  thrown  deeply  into  the  tissues,  where 
they  may  difTuse  themselves. 

The  skin  can  be  used  successfully  as  a  mode  of  introducing  drugs 
only  if  the  medicament  is  volatilizable  or  else  is  in  fatty  solution,  as 
in  certain  ointments.  Formerly,  medicines  were  sometimes  exhibited 
by  placing  them  on  blistered  surfaces,  l>eneath  the  raised  cuticle; 
Bt  present  this  endermic  method  is  very  rarely  employed. 

In  order  for  a  medicine  to  be  abaorlwd  through  the  lungs  it  must 
be  vaporizable  at  the  body  temperature,  and  not  too  irritant  to  be 
inhaled. 

The  intravenous  injection,  on  account  of  the  dangers  and  the 
elaborate  technique  required,  is  rarely  resorted  to  except  in  extreme 
cases. 

For  local  purposes  medicines  are  applied  to  various  parts, — to  the 
skin,  ear,  nares,  fauces,  stomach,  larynx,  lungs,  rectum,  vagina, 
urethra,  etc.  For  the  last  three,  liquid  preparations  known  as  injec- 
tiorm.  or  solid  ones  known  as  suppositories,  or,  in  case  of  the  urethra, 
lis  liougiea,  or  sometimes  as  urethral  supjiositorirs,  are  employed. 

For  the  purpose  of  making  local  appHcaiions  to  the  respiratory 
organs,  alomnalion  is  very  commonly  practi.sed.  Many  forms  of 
apparatus  are  in  use,  but  the  principle  in  all  of  them  is  the  same. 
A  rapid  current  of  air,  or  of  steam,  is  forcibly  ejected  from  a  hori- 
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zontal  pipe,  through  a  capillary  orifice,  directly  across  a  similar  open- 
ing in  a  vertical  tube.  The  tush  of  the  vapor  over  this  second  orifice 
forms  a  vacuum;  the  fluid  into  which  the  base  of  the  vertical  tube 
is  set,  rushing  up  to  fill  this,  is  sucked  or  drawn  out  through  the  orifice, 
and  aa  it  emerges  is  broken  into  a  fine  spray,  and  is  carried  along  by 
the  current  of  air  or  steam  into  a  mouthpiece,  at  which  sits  the  patient. 
It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  carry  medicinal 
substances  not  merely  into  the  larynx,  but  into  the  lungs  themselves. 
Volatile  medicines  vaporized  by  heat  are  also  sometimes  employed 
in  the  treatment  of  lung  affections. 

There  are  various  classes  of  agencies  which  so  modify  the  action 
of  drugs  as  to  necessitate  their  consideration.  Such  are  disease, 
climate,  habit,  temperament,  idiosyncrasies,  sex,  age,  time  of  admtn- 
btration,  and  emotions. 

Disease  often  fortifies  the  system  against  the  action  of  remedies, 
BO  that  the  dose  has  to  be  greatly  increased  to  obtain  perceptible 
effecta.  Thus,  pain  or  delirium  tremens  will  interfere  greatly  with 
the  production  of  narcotism  by  opium.  Disease  may  altogether 
prevent  the  action  of  a  remedy.  In  all  these  cases  two  rules  should 
never  be  lost  sight  of:  first,  never  give  the  medicine  in  such  doses  as 
would  in  health  cause  death;  second,  always  be  sure,  before  giving 
large  amounts,  that  the  remedy  will  not  make  matters  worse  (as  a 
drastic  purgative  in  intussusception). 

Climate,  by  producing  physical  habits  or  tendencies  in  the  patient, 
often  greatly  influences  the  proper  selection  and  dose  of  remedies. 
It  is  only  necessary  to  allude  to  the  great  consumption  of  quinine  in 
malarial  regions  as  an  example. 

Habit — including  mode  of  life — seems  to  alter,  as  it  were,  the  very 
constitution  of  man.  Not  only  does  it  give  type  to  disease,  by  pro- 
ducing habitual  plethora,  or  its  opposite,  but  it  also  fortifies  against 
the  action  of  single  remedies,  or  whole  classes  of  them.  Thus,  in  the 
opium-eater,  a  dose  sufficiently  large  to  kill  an  ordinary  man  serves 
only  to  gratify  the  cravings  of  appetite.  Again,  a  man  accustomed 
to  one  narcotic,  as  alcohol  oi  opium,  loses,  to  a  greater  or  less  degree, 
his  susceptibility  to  all  narcotic  influence;  and  the  patient  whose 
bowels  require  daily  to  be  moved  by  a  cathartic  finds  that  he  reacts 
more  and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous 
system  blunted  by  exposure  and  toil  in  the  open  air  is  far  less  sus- 
ceptible to  the  action  of  remedies,  and  requires  larger  doses  to  influence 
it,  than  does  the  delicate  organization  of  a  woman  weakened  by 
indolence  and  luxury. 

Tcmjieraments  are  pecuharitiea  of  organization  characterizing 
cla-ises  of  individuals;  idiosyncrasies,  peculiarities  belonging  to  single 
individuals.  This  i.s  scarcely  the  place  to  discuss  the  subject  of  tem- 
peraments, but  it  is  allowable  to  state  that  while  the  phlegmatic: 
person  is  no  more  easily  moved  by  medicinal  than  by  other  agencies, 
the  nervous  individual  answers  as  quickly  to  the  one  as  to  the  other. 
Idiosyncrasies  seem  at  present  to  be  l>eyond  law.     They  are  often 
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ducing  that  effect,  especially  on  persons  of  nervous  organization  and 
of  not  too  great  culture  to  have  faith.  We  have  given  a  hypodermic 
injection  of  one-fourth  grain  of  morphine  to  a  man,  inducing  a  degree 
of  hypnotism,  and  the  next  day,  doubling  the  size  of  the  injection  but 
withdrawing  all  morphine,  have  caused  a  much  more  intense  effect. 

Oa  the  Art  of  Prescriblnir  Medicines. — In  the  practical  use 
of  remedies,  very  much  depends  upon  the  methods  of  their  combina- 
tion, and,  so  far  as  concerns  the  reputation  of  the  physician,  no  little 
importance  is  to  be  attached  to  the  mere  prescription-writing.  The 
recipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect 
in  the  grammar  or  spelling  of  his  English  or  Latin,  or  departs  without 
reason  from  the  traditional  forms,  lays  himself  open  to  ridicule,  than 
which  nothing  is  more  damaging.  A  crooked,  bad  chirography  is 
the  traditional  mark  of  literary  fame;  but  absolute  plainness  should 
be  a  sine  qua  non  in  the  writer  of  prescriptions.  This  should  also 
apply  to  abbreviations:  these  should  be  of  such  a  character  as  not 
only  to  be  readily  made  out,  but  also  to  be  so  evident  as  to  afford 
no  shelter  to  the  apothecary  whose  carelessness  may  lead  to  serious 
error.  In  the  case  of  alkaloids  and  other  powerful  remedies,  the 
chief  name  at  least  should  be  written  in  full.  In  writing  the  pre- 
scription, all  the  ingredients  should  first  be  put  down,  then  the  number 
of  doses  should  be  decided  upon,  and  the  individual  amounts  of 
each  substance  marked  seriatim.  It  is  a  very  good  custom  alwa3's 
to  place  first  upon  the  list  the  strongest  of  the  drugs  employed. 

The  art  of  combining  remedies  is  not  a  difGeult  one;  but  in  practice 
certain  principles  should  not  be  lost  sight  of.  Chief  of  these  are,  to 
prescribe  as  few  remedies  as  possible,  and  to  use  no  powerful  drug 
without  a  very  distinct  idea  of  what  it  is  intended  to  do.  Whenever 
it  is  desired  to  give  a  powerful  remedy  in  increasing  doses  until  its 
physiological  effect  is  produced,  it  should  always  be  given  by  itself. 
Thus,  it  may  be  necessary  to  give  arsenic  so  as  to  impress  the  system, 
at  the  same  time  that  iron  is  indicated;  but  the  two  remedies  should 
be  given  separately,  so  that  the  dose  of  either  can  be  increased  or 
diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  long  ago 
enunciated  by  Paris,  but  are  to-day  as  imperative  as  ever.  Medicines 
are  combined, — 

First. — To  augment,  correct,  or  modify  the  action  of  a  medicine. 
Thus,  purgatives  act  much  more  kindly  when  a  number  of  them  are 
united  together.  The  chief  reason  of  this  probably  is,  that  as  different 
remedies  affect  different  portions  of  the  gut,  the  whole  intestine  is 
best  reached  by  a  union  of  the  diverse  substances.  It  may  take  an 
intense  irritation  of  the  mucous  membrane  to  purge  as  actively  as 
does  a  mild  irritation  of  both  the  mucous  membrane  and  the 
muscular  coat. 

There  are  powerful  medicines  which  act  similarly  upon  some  parts 
of  the  organism,  but  dissimilarly  upon  other  parts.  By  combining 
such  remedies  powerful  effects  can  be  obtained  at  the  points  where 
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the  two  lines  of  action  cross  each  other,  without  influencing  to  a 
great  extent  other  portions  of  the  system.  Thus,  chloral  produces 
sleep  by  its  action  upon  the  brain,  and  also  has  a  distinct  influence 
upon  the  heart,  but  none  upon  the  intestinal  tract.  Morphine  acts 
upon  the  brain,  and  does  not  influence  the  heart,  but  has  a  powerful 
effect  upon  the  intestinal  tract.  By  combining  chloral  and  mor- 
phine we  get  an  overwhelming  conjoined  influence  upon  the  brain 
in  producing  sleep  with  the  least  possible  disturbance  of  the  heart 
and  of  the  intestinal  tract. 

Secondly. — To  obtain  the  joint  action  {if  two  or  more  divense 
remedies.  Thus,  in  a  cough  njixture,  inorpliine  may  !«  induiled  to 
quiet  the  cough,  while  ipecacuanha  and  squill  (in  accordance  with 
the  first  principle)  are  added  to  affect  the  mucous  membrane.  The 
application  of  this  principle  requires  caution,  or  the  practitioner  will 
be  led  into  that  chief  abomination,  polypharmacy.  It  is  worse  than 
futile  to  attempt  to  prescribe  for  every  symptom.  It  is  the  underlying 
cause  of  the  disorder  or  the  understratum  of  bodily  condition  which 
must  be  sought  out  and  prescribed  for  simply. 

Thirdly. — To  obtain  a  special  combination  which  is  really  a  new 
remedy,  or  which  experience  has  shown  acts  almost  ns  a  new  remedy. 
Thus,  when  to  potassium  iodide  in  solution  corrosive  sublimate  is 
added,  a  new  chemical  compound  is  formed,  which  experience  has 
shown  lo  be  of  great  value  in  syphilitic  diseases.  In  the  famous 
Dover's  powder  (Pulvis  Ipecacuanha  et  Opii)  no  chemical  change 
occurs,  but  the  ordinary  action  of  opium  upon  the  skin  is  no 
enhanced  that  the  combination  may  be  looked  upon  almost  as  a 
new  remedy. 

Fourthly. — To  afford  a  suitable  form.  Thus,  acacia  is  added  to 
make  an  emulsion,  or  confection  of  rose  to  make  a  pill.  In  the  choice 
of  excipients.  care  should  be  exercised  to  select  a  substance  free  from 
medical  properties,  having  no  chemical  incompatibility  with  the 
medicinal  agent,  and  of  suitable  physical  character.  When  wTiting 
a  prescription,  the  utmost  care  should  be  taken  to  use  such  excipients 
that  the  combination  shall  not  only  be  attractive  to  the  eye.  but 
also  as  slightly  repulsive  to  the  palate  as  may  be.  Whenever  possible, 
the  pill  form  should  he  employed  with  bitter  or  disagreeable  medicines. 
la  regard  to  mixtures,  flavoring  oils  should  be  freely  used,  and  the 
power  of  glycerin  to  conceal  the  disagreeable  taste  of  many  substances 
should  be  remembered.  Whenever  practicable,  nauseous  medicines 
should  be  given  in  capsules.  These  occur  in  two  forms.  Hard  capsules 
are  prepared  to  be  filled  extemporaneously.  They  can  be  made 
large  enough  to  hold  ten  grains,  although  this  size  cannot  be  easily 
swallowed  by  every  person  without  a  little  training.  The  soft,  flexible 
capsules  are  filled  by  the  manufacturing  chemists.  They  can  be 
readily  swallowed  by  most  persons  up  to  the  size  of  one  drachm. 
Not  only  may  solid  preparations  be  given  in  capsules,  but  also  essential 
oils,  volatile  lir|uids,  fixed  oils,  and  Buidextracts ;  indeed,  almost  any 
liquid  the  dose  of  which  is  not  too  large. 
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Incohpatibilittbs. — In  combiaing  remedies,  the  subject  of  incom- 
patibilities must  never  be  lost  sight  of.  The  kinda  of  incompatibilities 
are  three  in  number, — piiysiological,  pharmaceutical  and  chemical. 
The  first  of  these  it  would  require  large  space  to  discuss  fully,  and 
any  one  familiar  with  the  text  of  the  book,  if  possessed  of  the  slight- 
est reasoning  powers,  can  readily  make  all  necessary  deductions. 

Pharmaceutical  incompatibilities  are  mostly  dependent  on  the 
different  solvent  powers  of  water  and  alcohol.  Speaking  generally 
vegetable  substances  are  more  readily  soluble  in  alcohol  than  in  water. 
For  this  reason  the  alcoholic  tinctures  contain  various  resinous  mat- 
ters which  are  insoluble  in  water,  and  the  mixture  of  such  a  tincture 
with  an  aqueous  menstruum  frequently  causes  a  precipitation  which 
makes  an  unsightly  mixture  or  may  even  interfere  with  its  efficacy. 
In  this  connection  attention  may  be  called  to  the  precipitation  of 
acacia  by  alcohol;  therefore  emulsions  should  always  be  made  with 
a  watery  menstruum. 

The  inorganic  drugs  are  more  generally  soluble  in  water  than  in 
alcohol.  For  accurate  data  concerning  the  solubility  of  official  chemi- 
cals the  reader  is  referred  to  the  Unit«d  States  Pharmacopceia;  but 
the  most  important  relations  are  covered  by  the  following  rules: 
All  of  the  official  salts  of  potassium,  except  the  bitartrate,  are  soluble 
in  water;  all  the  official  salts  of  sodium  and  of  ammonium  are  soluble 
in  water;  all  the  salts  of  mercury  except  the  bichloride  are  insoluble; 
the  salts  of  the  other  bases  vary  in  their  solubility  too  much  to  allow 
a  brief  summarization.  All  of  the  official  salts  of  the  following  acids 
are  soluble:  Hydrobromic,  hydrochloric,  hydriodic,  acetic,  citric, 
benzoic  and  salicylic.  Basic  alkaloids  are,  as  a  rule,  almost  insoluble 
in  water,  their  salts  are  usually  easily  dissolved  by  water  but  less 
readily  by  alcohol. 

In  many  works  on  materia  medica  long  lists  of  chemical  incompati- 
bilities are  given  in  the  accounts  of  individual  drugs.  These  lists  have 
seemed  to  us  useless,  as  we  have  never  met  with  a  student  who  could 
commit  and  retain  them.  Moreover,  they  contain  so  much  matter 
of  no  practical  use  that  the  valuable  portion  is  hidden  from  sight. 
A  certain  amount  of  chemical  knowledge  is  essential  to  the  student, 
and  is  not  to  be  taught  in  a  book  like  the  present.  He  who  would 
igndrantly  combine  sulphuric  acid  and  the  carbonates,  needs  to 
restudy  his  chemical  text-book.  All  that  we  shall  do  here  is  to  point 
out  certain  principles  and  a  few  reactions.  The  following  rules  may 
serve  as  a  guide. 

When  two  salts  can,  by  any  change  of  their  radicals,  form  an 
insoluble  compound  such  change  will  take  place  and  precipitation 
occur;  soluble  salts  which  are  not  capable  of  forming  an  insoluble 
compound  never  precipitate  and  rarely  undergo  decomposition  when 
they  meet  in  solution. 

Mineral  acids  decompose  salts  of  the  vegetable  (carbonic,  acetic, 
etc.)  acids  and  form  ethers  with  alcohol.  They  also  decompose  the 
glucosides. 
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Order  II. — Cardiania,  drugs  which  affect  the  circulation. 
Order  III. — NtUrianls,  drugs  which  affect  the  nutritive  processes 
of  the  body. 

NERVINES. 

A.  Medicines  which  act  on  the  cerebrum. 

B.  Medicines  which  act  on  the  lower  or  neuro- muscular  apparatus. 

A. 

Family  I. — Calmatives,  feeble  cerebral  stimulants  which  are  em- 
ployed for  the  relief  of  minor  spasms  and  other  nervous  symptoms, 
the  result  of  insufficient  nerve-power. 

Family  II. — Anestkelicn,  drugs  which  are  used  for  the  production  of 
anesthesia. 

Family  III. — Somnifacients,  drugs  which  when  in  sufficient  doses 
produce  deep  sleep  without  delirium. 

Family  IV. — Dtlirijacienta,  drugs  which  when  in  sufficient  doses 
produce  delirium,  followed  by  stupor. 

B. 

Family  V. — KTcUo-molors.  drugs  which  produce  violent  tetanic 
spasms. 

Family  W.—Dtpreaso-motorB,  drugs  which  cause  paralysis. 

CARDIANTS. 

Family  I. — Cardiac  Stimulants,  drugs  which  increase  the  activity 
of  the  heart. 

Family  II. — Cardiac  Depressants,  drugs  which  lessen  the  heart 
action. 

NUTRIANTS. 

Family  I. — AslringefUs,  drugs  which  call  into  exercise  the  vita! 
function  of  contractility. 

Family  II. — Tonics,  drugs  which  so  influence  nutrition  as  to 
increase  the  reconstruction  or  upbuilding  of  the  tissue  or  tissues 
concerned. 

Family  III. — Alteratives,  drugs  which  so  modify  nutrition  as  to 
overcome  certain  chronic  pathological  processes. 

Family  IV. — ArUiperiodics,  drugs  which  are  used  to  overcome 
the  effects  of  malarial  poisoning. 

Family  V. — Antipyretics,  drugs  which  so  modify  nutrition  as  to 
overcome  febrile  movements. 

Class  II.— Local  Remedies,  drugs  which  affect  one  organ  or 
apparatus  more  or  less  isolated  from  the  remainder  of  the  body. 
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Familt      I. — Stomachics.* 

"  11— Emetics. 

"  HI.— Cathartics. 

-  W.—LHuretics. 
"  V. — Diaphoretics. 

"  VI, — Expectorants. 

**  VII. — Emmenagogues. 


Faboly  \IU.— Oxytocics. 
"  IX. — IrritaiUs. 

"  X, — Bacharotica. 

"  XI. — Demulcents. 

Xll.—EmoaierUs. 
XlU.—Protectives. 


EXTRANEOUS   REMEDIES. 


Family      I. — AiUacids. 
"  II, — Anthelmintic 

"         lU.—IHgestarUs. 


Family      IV. — AbsorbejUs. 

v.— Disinfectants. 


*  Tke  d«fiaitionfi  sre  not  given  in  these  funiliH,  u  tbey  are  old  and  well  l[Dd«n  and  (heir 
nBipeB  *haw  the  render  to  what  oTgum  «ich  applies.  It  nhould  be  elated,  however,  (hoht  the  faiuiLT 
alamat^ia  oDntainH  dnjiE?  Ahich  are  lued  itimpJy  ma  Mimuluits  la  the  gafltro-mleatm&l  tr«Gt,  ioclud- 
BW-  ttMrefore,  SimpU  aitUrt.  ekj  called^  and  Aromatia^ 


DIVISION     I — SYSTEMIC     REMEDIES. 
GLASS  I.— GENERAL  REMEDIES. 
ORDER   I.— NERVINES. 


FAMILY  l— CALMATIVES.* 

In  certain  conditions  of  the  nervous  system — conditions  associated 
with  weakness  rather  than  with  simple  depression — the  nerve-centres 
appear  to  be  more  susceptible  than  is  normal  to  external  impressions, 
as  well  as  to  those  impulses  which  originate  in  the  cerebral  centres 
themselves  and  are  connected  with  the  emotions.  As  a  result  of  this 
state  arise  symptoms  ranging  in  their  intensity  from  the  simple 
state  of  unrest  known  as  nervousness  to  the  wildest  convulsion  of 
hysteria.  It  is  in  this  class  of  affections  that  the  so-called  "antispas- 
modics" are  useful.  The  drugs  included  in  this  group  are  nearly  all 
possessed  of  only  slight  physiological  power  but  of  strong  flavor,  and 
it  is  not  improbable  that  a  large  part  of  the  benefit  following  their 
use  is  due  to  a  psychical  effect.  As  the  diseases  in  which  they  are 
employed  are  associated  with  weakness  it  is  believed,  by  some,  that 
they  are  mildly  stimulant  to  the  central  nervous  system. 

MUSK. 

A  highly  odorous,  unctuous  substance,  obtained  from  the  glands 
situated  just  in  front  of  the  preputial  orifice  of  the  Moschus  nios- 
chiferus,  or  musk-deer  of  Thibet.  It  is  of  brownish  color  with  a  very 
strong  persistent  odor  and  a  bitterish  taste.  It  is  partly  soluble  both 
in  alcohol  and  water,  but  not  completely  so  in  either  menstruum. 
On  account  of  its  extraordinary  high  price  it  is  very  largely  adulterated 
with  various  materials.  The  difficulty  of  obtaining  pure  musk  and 
its  expensiveness  almost  entirely  precludes  its  use  as  a  practical 
remedy. 

Official  Preparatloiis : 

.Moachus 10  to  15  grains  {O.S-I.O  Gm.). 

Tinctura  Moschi  (5  per  cent.) 1M>2  fluidrschros  (4-8  C.c), 


■  Thf*  irrm  ArtrinpnamJtlira.  which  wan  rnnnerly  applied  tr>  thi#  oroupof  druiEi(,  h%s  ben  nuoh 
n  rniilfiil  -iiiirw  (if  mnrii-Hjii  m  Ihr  -imlrni,  •iii<jre"linE  n  n-lHlinri  Hi  Ih»  mnlnr  Hprir«"«nl-'.  IhnI 
il  hii-  iTiii  lliimulir  wN-  In  Hmp  il  n-  iiirarKntili-- . 
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Physiological  Action.  — Musk  appears  to  act  upon   the  nervous 

s.Vf-tein  simply  as  a  mild  stimulant  and  antispasmodic.  Jorg  and 
Sundelin  have  experimented  with  it  upon  healthy  men  with  somewhat 
fontradictory  results.  According  to  the  first-named  observer,  twenty 
grains  of  it  induce  exhilaration  without  lassilude,  but,  according  to 
the  latter  authority,  may  cause  giddiness,  drowsiness,  and  lassitude. 
Both  observers  noted  a  slight  increase  in  the  frequency  of  the  pulse. 
Therapeutics. ^Musk  is  at  present  very  little  used,  but  it 
is  strongly  recommended  by  some  of  the  older  WTiters  in  various 
spasmodic  affections,  especially  in  hyuterkal  convulsions.  In  hiccough 
it  lias  been  considered  a  specific.  In  our  experience,  in  the  crisis  of 
low  fevers  when  the  symptoms  of  nervous  exhaustion  are  extreme 
and  threaten  death,  musk  is  a  very  valuable  remedy.  Thus,  in 
advanced  li/pkoid  /ever  a  condition  Kouietimes  develops  in  which  the 
pulse  is  exceedingly  feeble,  and  the  temjierature  has  a  tendency  to 
rise  to  a  great  height,  but  yields  almost  immediately  lo  the  use  of 
cold,  only,  however,  to  remount  as  soon  as  the  cold  is  withdrawn. 
We  have  seen  musk  at  such  time  control  the  temperature,  steady 
the  pulse,  and  apparently  save  life.  In  other  cases  of  advanced  fevers 
the  powers  of  the  system  entirely  give  imt,  and  (he  patient  passes 
into  a  condition  of  collapse,  with  subnormal  temperature,  and  mayhap 
coma-^^gil:  this  stale  we  have  also  seen  relieved  by  musk.  Originally 
recommended  by  Trousseau  in  the  ataxic  pneumonia  of  drunkards. 
musk  may  be  a  u-^eful  remedy  in  any  forms  of  adynamic  pneumonia 
when  (here  is  wild  or  muttering  delirium.  From  ten  to  fifteen  grains 
of  musk  (the  best  attainable)  should  be  given  at  a  dose,  preferably 
by  rectal  injection,  susjiended  in  mucilage.  The  effect  of  the  single 
dose  lasts  about  six  hours. 


VALERIAN. 

The  rhizome  and  roots  of  the  Valeriana  officinalis.  This  European 
plant  is  an  herbaceous  perennial  growing  to  the  height  of  from  two 
to  four  feet,  with  pinnately  compound  leaves,  and  small  pinkish 
flowers  in  compound  cymes. 

The  official  portion  consists  of  a  short,  yellowish  rhinnme  with 
numerous  fibrous  roots.  It  has  a  strong,  disagreeable  odor  and  a 
bitter  camphoraceous  taste.  Valerian  depends  for  its  activity  upon 
a  volatile  oil  and  the  valeric  acid  which  it  contains. 

Offlclal  Preparations: 

Fluidexirorluin  Valerianr. ,...,..(  ii>  I  lliiiilmi'lini    (^—1    C.c.'). 

Tinclura  V'ftleriiinii'  ('Jll  ppr  ivnl.) I  lo  :i  liiLidnifliiiis  (4-10  C.i".).  ' 

Tinctura  VbIp  rill  riH- .Amnion  111  la  (2Uper  ceiil.il  lo  3  liuidraehms  (4-10  C.c). 

Physiological  Properties. — The  physiological  action  of  valerian 
is  very  feeble.  The  extraordinary  excitement  which  it  produces  in 
cata  is  probably  due  lo  a  suggeslivp  o<lor  rather  than  to  any  direct 
Influence.     Large  Hoses  of  valeric  acid  cause  in  rahbifs  some  accelera- 


16  GENERAL   REMEDIES 

tion  of  the  pulse  and  respiration,  followed  by  lessened  frequency  of 
these  functions  and  general  lassitude.  Enormous  doses  may  produce 
a  fatal  gastro-enteritis.  According  to  Butte,  the  extract  of  valerian 
has  a  pronounced  effect  in  checking  the  destruction  of  glucose  in  the 
blood. 

Upon  man,  very  large  doses  are  said  to  produce  a  feeling  of  warmth 
in  the  stomach  and  quickening  of  the  pulse,  followed  by  nausea, 
vomiting,  and  colicky  pains. 

Therapeutics. — Valerian  is  useful  in  the  state  of  unrest  familiarly 
known  as  nervousness,  and  is  much  used  in  the  minor  disturbances 
of  hysteria.  It  has  been  employed,  though  with  little  advantage, 
in  mania  a  potu  and  adynamic  delirium  as  an  adjuvant  to  more 
powerful  drugs. 

Ammonium  Valbratk  or  Ammonium  valerianate,  a  white  salt  in 
quadrangular  plates,  effloresces  in  a  dry  and  deliquesces  in  a  moist 
atmosphere,  has  an  odor  resembling  valerian  and  a  sharp,  sweetish 
taste,  and  is  very  soluble  in  water  and  in  alcohol.  According  to 
W.  E.  Parke,  it  produces  in  the  frog  convulsions  followed  by  general 
paralysis,  both  the  convulsions  and  the  palsy  being  of  spinal  origin, 
and  also  is  capable  by  local  contact  of  killing  any  of  the  higher  nerve- 
tissues.  These  effects  are  probably  due  to  the  ammonia,  and  throw 
no  light  upon  the  therapeutic  action  of  the  drug,  which  is  about 
equivalent  to  valerian,  but  sometimes  has  especial  usefulness  in 
nervous  headache. 

Ammonii   Valeras 10  graioa  (0.6  Gm.). 

ASAFETIDA. 

Aa  exudation  obtained  by  incising  the  living  root  of  the  Ferula 
fti'tida,  an  umbelliferous  plant  of  Afghanistan.  It  occurs  mostly  in 
irregular  opaque  masses  of  a  dull  yellowish  or  pinkish  brown,  white 
when  freshly  broken,  of  a  bitter  acrid  taste  and  a  strong  garlicky 
odor.  It  is  partly  soluble  in  alcohol,  although  insoluble  in  water 
and  when  triturated  with  the  latter  yields  a  milky  emulsion.  Asa- 
fetida  is  composed  chiefly  of  gum  and  resin,  but  its  properties  are  in 
great  part  due  to  the  volatile  oil,  of  which  it  contains  from  three 
to  nine  per  cent. 

Official  Preparations: 

Piluhp  Asaf<pti(la^  (each  3  grains) 2  to  4  pills, 

Tinctum  Asafcctidie  (20  percent.) J  to  1  fiuidraclim  (2-4  C.c). 

EmulBum  Asafoetidte  {4  per  cent,).  ,    4  to  8  fluidrachina  (15-30  Cc). 

Physiological  Action. — When  taken  into  the  stomach,  asafetida 
acts  as  a  local  stimulant  and  carminative,  and  on  this  account  is  in 
some  parts  of  the  East  used  as  a  condiment.  The  oil  is  without  doubt 
absorbed.  The  evidence  as  to  its  action  upon  healthy  men  is  both 
scanty  and  contradictory.    Thus,  while  M.  Pidoux  took  half  an  ounce 
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in  a  tangle  dose  without  perceptible  effects  other  than  to  render  his 
secretioDs  horribly  offensive  for  two  days,  Jorg  and  his  disciples  found 
that  in  twenty-grain  doses  it  produced  gastric  uneasiness  and  pain 
with  alvine  dejections,  increased  the  pulse-frequency  and  animal 
warmth,  quickened  the  respiration,  and  caused  headache,  giddiness, 
and  erotic  excitement. 

Therapeutics. — .\safetida  is  the  most  efficient  of  the  antispas- 
modics, and  may  often  advantageously  be  substituted  for  valerian 
in  functional  sjyasm.  in  hysteria,  and  in  nervousneas.  It  differs  from 
valerian  in  having  a  much  more  decided  action  upon  the  mucous 
membranes.  It  is  an  excellent  carminativt,  and  is  constantly  used 
as  an  enema  for  the  relief  of  tympanites.  It  is  valuable  in  dyspepsia, 
with  flatulent  colic  and  costiveness,  of  the  aged  or  hysterical.  As  a 
BtiviiUating  expectorant  and  anlispasmodic,  it  is  useful  in  whooping- 
cough  and  in  chronic  bronchial  catarrh,  especially  in  old  people  with  an 
asthmatic  tendency.  In  infantile  convulsions,  in  infantile  colic,  and 
in  flatulent  constipation,  asafetida  enemata  (two  to  four  fluidrachma 
of  nulk)  are  useful  and  harmless. 

SUMBUL. 

Although  the  U.  S.  Pharmacopceia  defines  sumbul  as  the  "  rhizome 
and  root  of  an  undetermined  plant"  it  is  generally  sup|«ised  to  be 
derived  from  the  Ferula  sumbul,  a  large  perennial  plant  growing  in 
Central  and  Eastern  Asia.  It  enters  commerce  in  the  form  of  brown 
pieces.  oi<c-half  to  two  inches  long  and  about  one  inch  in  diameter. 
The  odor  is  musk-like,  the  taste  at  first  sweet,  but  then  bitter,  and 
leaving  a  sensation  of  warmth.  It  depends  for  its  activity  upon  the 
presence  of  suinbulie  or  angelic  acid,  and  probably  also  contains 
valeric  acid. 


Official  PrcparatlODB ; 

Kxlraptum  Sumbul 5  lo  10  grains  (0..')-0,6  (liii.). 

Fliiidextmctiiin  Hunibul -...,}U>1  fluidrBphm  (LM  V.q  ). 

Therapeutics. — Sumbul  is  used  for  similar  purpose  as  valerian, 

but  is  especially  valued  in  nervous  states  associated  with  disorders 
of  menstruation. 

HOPS. 

The  strobiles  (fruit)  of  Humulus  lupulus,  or  hop-vine,  cultivated 
in  Northern  and  Middle  Europe  and  in  the  United  States,  arc  soft, 
greenish  cones,  one  or  two  inches  in  length,  composed  of  thin,  leaf- 
like, imbricated  scales,  having  a  bitter  taste  and  a  heavy  narcotic 
odiir.  At  the  bases  of  the  scales  is  a  yellowish  powder,  official  under 
the  name  of  LupuHnum.  Luptilin  is  in  minute  grains,  and  contains, 
according  to  Payen,  two  per  cent,  of  volatile  oil,  10.3  per  cent,  of 
bitter  principle,  and  fifty  to  fifty-five  per  cent,  nf  resin.  Volatile  oil 
of  hops  is  yellowish,  and  has  a  strong  odor  of  ihc  drug  and  an  acrid 
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taste.    The  bitter  principle  has  been  obtained  by  Lermer  in  brilliant 
rhombic  columns,  of  an  acid  reaction. 

Official  PreparatJoiis : 

Fluidextractum  Lupulini.  1 15  to  30  minims  (1-2  C.c). 

Oleoreeins  Lupulini 5  to  15  minimfl  (0.3-1,0  C.c). 

Humulus Jtol  drachm  (2-4  Gm.). 

Hops  is  a  bitter  tonic  and  a  very  feeble  narcotic,  which  has  been 
^ven  to  quiet  nervous  irritability,  and  to  strengthen  digestion  in 
neurasthenia,  and  even  in  delirium  tremens.  In  abTwrmal  sexual 
excitement  it  has  been  much  used,  but  is  of  no  value.  A  hop  poultice 
is  made  by  moistening  with  hot  water  the  hops  contained,  alone  or 
mixed  with  an  equal  part  of  Indian  meal,  in  a  gauze  bag  of  the  required 
aze  and  shape. 

CIMICIRJQA. 

The  Cimicifuga  racemosa  is  an  indigenous  herbaceous  plant, 
growing  abundantly  in  shady  woods,  attaining  a  height  of  six  or  seven 
feet,  and  readily  distinguished  by  its  very  large  multi-compound  leaves 
and  its  long-branched  spikes  of  whitish  polyandrous  flowers,  naked 
when  open.  The  official  portions  consist  of  a  knotted  head,  with 
numerous  fine,  brittle  rootlets;  the  odor  is  faint,  and  the  taste  bitterish, 
somewhat  astringent  and  acrid.  The  nature  of  its  active  principle 
has  not  been  determined.  The  tendency  of  the  drug  to  deteriorate 
on  keeping  indicates  the  presence  of  a  volatile  principle. 

Offldal  Preparations: 

Extractum  Cimicifuga 5  to  15  grains  (0.3-1.0  Gm.). 

Fluidextractum  Cimicifuga 20  to  60  minima  (1.2-4.0  C.c). 

Tinctura  Cimicifuga  (20  per  cent,) 1  to  2  fluidrachms  (4-8  C.c). 

Physiological  Action. — There  have  been  no  cases  of  poisoning  by 
cimicifuga,  but  large  doses  produce  giddiness,  intense  headache, 
general  prostration  (evidences  that  it  has  influence  upon  the  cerebrum), 
with  reduction  of  the  pulse-force  and  rate,  and  occasionally  vomiting, 
but  the  emetic  action  is  never  violent.  Hutchinson  found  that  large 
doses  acted  on  frogs  as  a  depressant  of  the  sensory  side  of  the  spinal 
cord,  producing  complete  anesthesia  with  loss  of  refiex  activity  at  a 
time  when  voluntary  movement  was  still  preserved,  the  development 
of  the  anesthesia  not  being  prevented  by  shutting  off  access  of  the 
poison  from  the  peripheral  nerves  by  tying  the  arteries  of  the  leg, 
and  both  motor  nerves  and  muscles  being  found  after  death  func- 
tionally active.  Upon  the  circulation  cimicifuga  acts  as  a  depressant, 
producing  in  the  mammal  fall  of  the  arterial  pressure  and  slowing 
of  the  pulse,  and  causing  finally  diastolic  arrest  of  the  heart.  As 
the  slowing  of  the  pulse  is  not  prevented  by  previous  section  of  the 
vagi,  and  as  the  isolated  frog's  heart  becomes  slow  and  in  a  little 
while  paralyzed  after  direct  contact  with  the  cimicifuga,  it  is  evident 
that  the  drug  acts  as  a  direct  depressant  to  the  heart-muscle;   but. 
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once  Hutchinson  found  thut  asphyxia  is  incapable  of  causing  rise  of 
pressure  while  the  heart  is  etill  beating  strongly,  it  is  probable  that 
it  not  only  depresses  the  heart  but  also  the  arterial  ayatem.  Under 
the  influence  of  the  drug  the  respiration  becomes  alow  and  suffers 
final  arrest. 

Therapeutics. — Cimicifuga  was  originally  proposed  by  Young  iu 
1831  as  a  remedy  in  chorea,  and  in  the  simple  chorea  of  childhood  its 
value  is  unquestionable.  It  must  be  given  until  it  produces  physio- 
logical effects,  and  in  most  cases  the  consentaneous  exhibition  of  iron 
and  laxatives  materially  aids  it.  We  have  seen  it  promptly  cure 
uriir.aria  of  nervous  origin  after  complete  failure  of  the  usual  treat- 
ment. In  acute  inftammntory  liieumalisin  cimicifuga  has  been  highly 
recommended,  but  is  at  present  very  rarely,  if  ever,  used.  In  chronic 
bronchitis  it  is  sometimes  employed  with  asserted  benefit  when  there 
is  free  expectoration. 

CvpRiPEDiuM  is  the  rhizome  and  roots  of  Cypri[>edium  hirsutum 
and  Cypripedium  parviflorum,  to  which  are  attributed  Ionic,  dia- 
phoretic, and  antispasmodic  properties.  They  are  waid  to  contain  a 
volatile  oil  but  no  alkaloids. 

Cypriptdin  of  the  drug  stores  is  an  impure  oleoresinous  substance, 
the  dose  of  which  is  given  as  from  one-half  to  three  grains.  Cypri- 
pedium is  especially  recommended  for  the  allaying  of  functional 
nervous  excitability  and  in  hypofhondriasis.  The  fluidextract, 
Fluidextractum  CvPRiPEDii,  may  be  given  in  doses  of  fifteen  to 
thirty  minims  (1-2  Ce^). 

Acetic  Ether  (.'Ethi.r  AceJi^us)  is  a  trans|iarent.  colorless,  some- 
what fragrant  liquid,  containing  about  ninely  per  cent,  of  clhyl  ncetati. 
It  has  been  used  to  a  slight  extent  in  medicine  as  a  slimulant  and 
calmative.  It  resembles  ordinary  ether  -somewhat  in  its  action,  hut 
is  less  volatile  and  less  rapidly  absorbed  and  eliminated.  It  is  capable 
of  producing  anesthesia,  but  is  in  every  respect  much  slower  and  less 
certain  in  its  action  than  ordinary  ether,  and  is  practically  of  nn 
value.     Dose,  internally,  fifteen  minims  (1  C.c). 


LactccaRIUM. — The  concrete  juice  of  the  Lactuca  viroaa,*  or 
garden  lettuce,  occurs  as  a  dark  reddish-brown  to  a  light  yellowish, 
hard  extract,  having  a  faintly  narcotic  odor  and  bitter  taste.  A  pecu- 
liar soothing,  hypnotic  influence  has  been  attributed  to  it,  but  ifs 
activities  are  so  feeble  that  in  a  number  of  trials  with  very  large  doser; 
we  have  been  unable  to  perceive  any  effect  whatever.  According 
to  Fronmiiller,  ladvcin  is  even  less  active  than  the  crude  drug.  In 
France  lactucarium  is  used  locally  as  a  narcotic  demulcent  in  the 
treatment  of  diseases  of  the  throat. 
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Oflkkl  PrepttnUoas: 

Tinctura  Lactucarii  (50  per  cent.) lto2  fluidrachmH  (4-8  C.C.) . 

Syrupua  I^ctucarii  (10  percent.) }  to  1  fluidounce  (15-30  C.c). 
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The  term  Anesthetics  is  here  employed  as  the  name  of  a  group  of 
volatile  subslanees,  whose  vapor  has  the  power  of  producing  loss  of 
consciousness,  preceded  by  or  accompanied  with  loss  of  sensibility 
and  diminished  muscular  action.  The  medical  properties  of  these 
substances  are  largely  due  to  their  volatility,  by  virtue  of  which  they 
are  very  rapidly  absorlied  and  almost  as  rapidly  eliminated  by  the 
raucous  membrane  of  the  lungs.  As  a  consequence  of  this,  their 
action  is  easily  controlled. 

A  very  large  number  of  theories  have  been  brought  forward  to 
account  for  the  peculiar  effects  of  anesthetics;  of  the  more  important 
of  these  theories  an  elaborate  discussion  may  be  found  in  the  tenth 
edition  of  this  work.  There  is,  however,  nothing  more  mysterioua  in 
the  action  of  ether  and  chloroform  upon  the  nerve-centres  than  there 
is  in  the  influence  of  opium  or  strychnine  upon  these  centres,  the 
influence  of  the  anesthetic  being  as  certainly  direct  and  vital  as  is 
that  of  any  other  drug  which  acts  upon  human  organs  or  tissues. 

The  action  of  anesthetics  may  be  modified  by  the  injection  of 
narcotics.  Morphine  given  hypodermically  alrout  half  an  hour  before 
the  exhibition  of  the  anesthetic  is  said  to  have  a  decided  effect  in 
prolonging  the  anesthesia.  Chloral  administered  shortly  before  etheri- 
zation certainly  causes  the  first  stages  of  the  latter  to  be  much  quieter 
than  usual,  and  also  prolongs  the  narcosis.  Some  years  since 
Neudorfan  introduced  into  Berlin  the  use  of  oxygen  gas  with  chloro- 
form in  the  production  of  anesthesia;  more  recently  the  method  has 
been  revived  in  America.*  It  has  even  been  a.s3erted  that  the  oxygen 
increa,sed  the  anesthetic  effect  of  the  chloroform.  There  is  not  at 
present  writing  sufGcient  evidence,  however,  of  the  value  of  the 
method. 

The  chief  purposes  for  which  anesthetics  are  used  are  to  relieve  pain 
and  lo  relax  spasm.  To  meet  the  first  indication  they  are  employed 
by  surgeons  especially;  but  they  are  also  exceedingly  valuable  in 
raees  of  suflfering  from  disease.  It  must  be  borne  in  mind  that  their 
action  is  transitory  and  is  accompanied  by  more  or  less  disturbance 
of  the  general  system,  and  that  consequently  they  are  to  be  employed 
only  when  the  pain  is  exceedingly  severe  and  lran.sient.  To  relieve 
pain,  anesthetics  are  used  with  great  propriety  during  ckUdbirik.f 
In  normal  labor  it  is  not  commonly  necessary  to  produce  complete 

•  S«c  Binhm  Med.  anil  Surf.  Jovm.,  189U.  add  iVtrw  York  Med.  Srcard.  I89fl. 

t  Wc  Hc  DO  rvAHin  For  belie^'mg  IhAT  itnr-plhe">a  of  (he  inDlhpr  ivrinufly-  InfTuenfv*  (he  ohild 
■nd  do  not  think  Ihm  miicti  wfijtiH  can  Iw  sltachrd  lo  ihf  HMcnintu  of  llnfmner  (tirrlin  Klin 
Wixltt7fcli„  1883.  »,  230)  [hat  thcra  ir  prDduesd  an  incrausd  eliminaliun  of  nitrniteii  in  the 
iiew.boni  lw». 
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anesfhesia.  When  the  full  effect  of  either  ether  or  chloroform  is 
induced,  there  is  almost  always  a  weakening,  and  very  often  an  aboli- 
tion, of  the  uterine  contractions.  The  anesthetic  should  be  adminis- 
tered in  such  quantities  as  to  relieve  the  pain  without  decidedly 
interfering  with  the  muscular  spasm.  In  certain  cases  this  can  be 
done,  in  others  it  is  impracticable.  We  have  obtained  advantageous 
.  results  in  some  cases  by  suspending  the  pains  for  about  half  an  hour 
by  means  of  ether,  and  then  entirely  withdrawing  the  anesthetic. 
By  this  treatment  the  weak,  painful,  ineffectual  efforts  of  a  worn- 
out,  nervous  patient  may  often  be  converted  into  regular,  successful 
efforts.  The  risk  of  post-partum  hemorrhage  is  materially  increased 
by  anesthetics,  so  that  it  is  well  to  administer,  after  their  use,  two 
drachms  of  the  fluidextract  of  ergot  as  soon  as  the  perineum  is  well 
distended  by  the  child's  head.*  Anesthetics  are  frequently  used  in 
surgery  for  the  purpose  of  relaxing  spasm,  as  in  cases  of  dislocation, 
hernia,  etc.  In  medicine  they  have  been  employed  in  various  forms  of 
conmdaions,  and  are  especially  valuable  in  severe  hysterical  convul- 
sions, in  puerperal  eclampsia,  and  in  spinal  convulsions;  in  epilepsy 
they  are  very  rarely  called  for;  in  infantile  convulsions  they  may  be 
sparingly  used  when  the  convulsion  itself  threatens  life.  In  various 
spasms  of  the  excretory  ducts  or  canals,  and  especially  during  the  pas- 
sage of  calculi,  they  act  very  favorably,  both  by  relieving  pain  and 
by  producing  relaxation.  In  asthma,  and  in  spasmodic  stricture  of 
the  cesopkagus,  as  in  all  other  cases  of  oft-repeated  spasm,  they 
should  be  administered  only  to  meet  temporary  indications,  as  their 
habitual  use  is  deleterious. 

NITROUS  OXIDE. 

Nitrogen  Monoxide  (NjO)  is  a  colorless,  almost  inodorous,  gas,  of 
a  sweetish  taste.  It  is  a  very  active  supporter  of  combustion.  Water 
absorbs  nearly  its  own  bulk  of  it.  It  is  made  by  the  distillation  of 
ammonium  nitrate,  which  resolves  itself  into  the  gas  and  water. 
Nitrous  oxide  gas  is  now  supplied  in  condensed  form.  In  making 
nitrous  oxide  the  temperature  should  never  be  allowed  to  rise  above 
482°  F.,  for  fear  of  generating  nitric  oxide. 

Physiological  Action, — The  inhalation  of  pure  nitrous  oxide 
gas  is  followed  in  from  a  half  to  three  minutes  by  unconsciousness, 
which  usually  comes  on  quietly,  but  is  sometimes  preceded  by  hilari- 
ous, erotic,  or  pugnacious  excitement.  During  the  anesthesia  the 
face  presents  a  bloated,  swollen,  intensely  livid  appearance. 

The  question  whether  nitrous  oxide  produces  anesthesia  through 
inherent  properties  of  its  own,  or  whether  it  acts  simply  by  shutting 
off  oxygen,  has  been  much  discussed.  The  intoxicating  effects  of 
mixtures  of  nitrous  oxide  and  oxygen,  although  complete  anesthesia 
may  not  result,  show  that  the  gas  has  a  direct  action  on  the  brain. 

•  Deaths  from  ancsthelico  are  very  nrs  durins  parturilinn,  hut  liavr  oceunrd.  (Sre  C.  B. 
Vantfnf.  Cincinnati  Lanrrt,  lS03p  xxx.) 
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Moreover,  Paul  Bert  haa  shown  that  a  mixture  of  nitrous  oxide  and 
oxygen,  under  pressure,  will  produce  complete  anesthesia.  For  these 
and  other  reasons  it  is.  to-day,  generally  conceded  that  nitrous  oxide 
is  capable  of  producing  anesthesia  by  virtue  of  its  own  inherent 
action  on  the  nerve-centres.  Nevertheless,  the  narcosis  ordinarily 
produced  is  due  not  only  to  the  nitrous  oxide  but  also  in  part  to 
asphyxiation.  The  evidence  on  both  sides  of  this  discussion  is  briefly 
summarized  in  small  type  below. 

It  is  well  eslabliahed  Ihal  nitroua  oicide  -will  not  HUpport  lite.  A  taper  will  bum 
it,  it  ia  true,  but  the  liberation  of  oxygt>n  is  due  to  the  high  heat,  and  ftt 
I  temperature  of  the  body  nitrous  oxide  is  a  atable  compound. 
In  1864  Ludinmr  Hermann,  aa  the  result  of  lua  cxperimenta,  came  lo  the  con- 
clusion that  the  addition  of  oxj'^en  to  nitrous  oxide  puts  an  end  to  its  anesthetic 
properties,  and  that  it  acts  simply  as  an  asphyxiant.  In  1873  Jolyet  and  Blanche 
wrived  at  b  like  opinion  lis  they  found  that  animals  breathing  an  air  containing 
sisity  to  eighty  jier  cent,  of  nitroua  oxide  and  twenty  to  forty  per  cent,  ot  oxygen 
are  unaSect«d;   analyses  of  the  blood  of  two  dogs  yielded  the  following  reaulta: 


Ko.  1.    Comdciufl. 

Carbonic  acid. 46     per  cent. 

Nitrous  oxide .29     per  cent. 

Ox^rgen 19.7  per  cent. 


No.  3.    Uanofudauji. 

Carbonic  aeid 36.6  per  cent. 

Nitrous  oxide 34.6  per  cent. 

Oxygen 3.3  per  oent. 


The  Etatemenis  of  the  French  obaervera  just  quoted  have  been  abundantly 
corroborated  by  the  obeervations  of  various  subsetiuent  invcstigatorH.  Colton, 
Elihu  I'homson,  and  H.  C  Wood  liave  separately  and  repeatedly  demonstrated 
that  anitnals  will  hve  no  longer  in  nitroua  oxide  than  they  will  in  an  atmoBphere 
of  hydrogen  or  nitrogen,  or  even  in  a  viictmm.  In  a  long  series  of  experiments, 
H.  C.  Wood  determined  tliat  the  introduction  of  minutti  quantities  of  oxygen  into 
nitrous  oxide  prolonged  the  time  necessary  for  the  production  of  anesthesia  in 
direct  proportion  lo  the  percentage  present,  ten  or  even  eight  per  cent,  of  oxygen 
suspending  entirely  the  anesthetic  action  of  nitroua  oxide  gas  upon  the  dog.  The 
average  time  required  tor  the  production  of  anesthesia  was  nearly  doubled  by  the 
addition  of  three  per  cent,  of  oxygen,  and  increased  more  than  twelvefold  by  the 
use  of  five  per  cent,  ot  oxygen.  Thomson  oisserta  tlial  the  inhttlition  of  pure  nilro- 
geo  produces  symptoma  similar  to  those  of  nitrous  oxide  narcosis.  In  uonfiirrnity 
Kilb  this  are  the  resoarchca  otC.  A.  MacMunn  and  Aniory;  the  former  observer 
finding  that  when  an  animal  is  killed  by  nitrous  oxide  the  arterial  blood  gives  only 
■pecIiMm  lines  of  reduced  hemoglobin,  while  after  death  from  ciiloroform  the  lines 
of  oxyhemoglobin  are  very  apporent. 

H,  C.  Wood  found  that  the  inhalation  of  nitrous  oxide  ia  usually  followed  by 
a  rise  of  the  arterial  pressure,  accompanied  by  a  great  disturbance  of  the  pulae; 
the  pulse  at  first  becoming  irregular  and  tumultuous,  but  by  and  by  settling,  so  that 
wben  anesthesia  ia  complete  the  pulse-wave  is  remarkably  large  and  lull  and  tile 
rate  very  slow.  The  rise  and  fail  of  the  arterial  pressure  in  nitroua  oxide  anesthesia 
woa  found  to  vary  remarkably,  not  only  ia  different  inhalations,  but  at  different 
periods  of  the  same  inluilalion.  Amoiy  has  found,  in  experiments  u|>on  the 
dog,  that  there  ia,  during  the  anesthesia,  increased  blood-preasure  in  the  ecrehrum, 
with  stasis  in  the  capillaiie-i.  These  results  show  that  the  circidatory  phenomena 
produced  by  nitroua  oxide  resemble  those  of  mechatiical  asphyxia  as  closely  na 
could,  a  priori,  be  expected. 

Martin  Goldstein  found  that  when  he  put  frogs  in  an  atmoAphere  of  pure  nitrous 
oxide  Ihcy  becanie  motionless,  with  a  coniplete  Ionb  of  tiie  reflexes,  in  fifteen  min- 
utes; while  wben  they  v.-ere  put  in  an  atmosphere  of  nitrogen  or  some  other  in- 
different gas  they  preser\'ed  Ihcir  irritability  for  some  hours.  It  ia  known  that 
irtiile  the  nervous  system  of  the  mammal  requires  for  its  activity  the  presence  of 
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oxygen,  the  nervous  ay^^em  of  the  frog  remains  functionally  active  tor  Bome  houra 
after  all  circulaLion — that  is,  otter  all  carrying  of  oxygen  to  it^haa  ceased. 

Believing  that  if  he  could  increase  the  amount  of  nitrous  oxide  in  the  blood  ho 
could  get  an  anesthetic  action  from  it,  Paul  Bert  experimented  liy  exposing  tho 
animal  in  a  <;hamber  having  sir  bo  compressed  that  the  pressure  was  at  leaat  that  of 
two  almosphcreH,  and  found  tlmt  under  these  circumBtaDcea  he  could  obtain  anes- 
thesia with  a  mixture  of  eighty-five  per  cent,  of  nitrous  oxide  and  fifteen  per  cent, 
of  oxygen,  but  that  when  nitrogen  was  Bubstituled  for  nitrous  oxide  no  anestheitia 
waa  produced.  Bert'a  method  was  foe  a  time  employed  for  the  purposes  of  sur- 
gical anesthesia  in  Paris  and  in  some  other  eapilaU  of  Europe,  the  clinical  records 
showing  timt  it  is  possible  to  produce  anesthesia  witli  the  gas  in  the  proportion  named 
above.  Practicjilly,  however,  the  necesoary  apparatus  was  found  to  bo  too  eumber- 
wiine  and  expensive  for  use.  In  1881  Klikovitc.h,  of  St.  Petersburg,  used  with 
alleged  success  in  parturition  Paul  Bert's  mixture  of  gases  without  pressure. 

In  IS91  Van  Arsdale  found  that  it  was  possible  in  rare  cases  to  produi-c  anes- 
thesia in  llie  human  being  with  mixtures  of  oxygen  and  nitrous  oxide  in  the  propor- 
tion of  fifteen  to  eighty-five  per  cent.,  and  tliat  in  many  cases  a  mixture  in 
the  proportion  of  ten  to  ninety  per  cent,  would  produce  a  moderately  complete 
anesthesia  without  cyanosis. 

In  a  research  extending  over  throe  years,  F.  W.  Hewitt,  corroborated  the  as- 
sertions of  Van  Arsdale,  finding  that  it  is  possible,  in  some  coses  at  lea.st,  to  produce 
deep  and  satisfactory  anesthetia,  without  obvious  nsphyxial  manifestations,  by 
mixtiues  of  nitrous  oxide  and  oxygen  containing  even  as  much  of  the  oxygen  as 
is  present  in  our  atmosphere.  George  T.  Kemp  nuide  a  aeries  of  experiments, 
some  of  which  seem  to  be  very  decisive.  Thus,  an  animal  liaving  been  anesthetized 
with  nitrous  oxide,  a  slit  in  the  canula  was  adjusted  so  lliot  it  let  in  just  sufficient 
air  to  keep  the  animal  alive  and  anestlietizcd.  When  nitrogen  was  substituted  for 
nitroua  oxide,  the  amount  of  air  remaining  the  same,  the  dog  gradually  came  out  of 
his  anesthesia.  Experiments  with  the  blood  showed  that,  though  at  times  perfect 
anesthesia  existed  with  as  high  a  percenloge  of  oxygen  in  tfie  blood  as  16,8,  it 
usually  was  8.5,  and  sometimes  not  until  the  percentage  was  reduced  to  7.9.  For 
reasons  given  in  hia  paper,  which  we  cannol  go  over  here,  Kemp  believes  that  with 
this  amount  of  oxygen  metabolism  remains  about  normal,  a  conclusion,  however, 
which  the  evidence  he  brings  forward  hardly  proves. 

If  nitrous  oxide,  as  the  evidence  at  present  indicates,  is  capable  of 
producing  imconsciousnesa  by  virtue  of  ita  inherent  properties,  it 
must  act  upon  the  cerebrum,  but  it  is  remarkably  inert  in  regard  to 
other  portions  of  the  organism.  The  chief  evidence  as  to  its  influence 
upon  the  spinal  cord  is  that  of  Goldstein,  that  it  diminishes  the  reflexes 
in  frogs.  That  ita  action  on  the  spinal  cord  is  very  feeble  seems  to 
be  shown  by  the  fact,  which  has  been  repeatedly  asserted,  that 
in  human  beings  the  conjunctival  reflexes  often  persist  after  deep 
anesthesia  has  been  produced. 

The  experiments  of  Waller  and  of  Amory  show  that  nitrous  oxide 
does  not  affect  the  motor  nerve  trunks.  Ulbrich  believes  that  it 
produces  alterations  in  the  blood,  but  Hermann,  Jolyet  and  Blanche, 
Goldstein,  MacMimn.  Buxton,  and  Halliburton  are  in  accord  with 
Kemp  in  asserting  that  it  does  not  make  any  compound  with  hemo- 
globin, Further,  Kemp  is  in  accord  with  H.  C.  Wood's  experiments 
in  showing  that  it  has  no  definite  influence  upon  the  heart  or  the 
arteries. 

Therapeutics. — Of  all  the  anesthetics,  nitrous  oxide  is  the  safest. 
It  is  probably  administered  to  more  than  seven  hundred  and  fifty 
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tbousand  persons  yearly,  and  yet  only  four  recorded  deaths  are  cer- 
tainly attributable  to  it.*  The  opinion  of  Cartwright  and  of  W.  Ottley, 
that  in  cases  of  heart  disease  permanent  increase  of  the  cardiac  weak- 
ness is  caused  by  nitrous  gas  inhalation,  is  not  established.  The 
final  fall  of  blood- pressure  produceil  by  the  gas  was  found  in  the 
experiments  of  H.  C.  Wood  to  be  due  to  paralysis  of  the  vaso-motor 
apparatus,  probably  of  asphyxial  origin,  and  death  always  occurred 
from  respiralory  paralysis,  the  heart  continuing  to  lieat  powerfully 
after  respiration  had  ceased  and  tfie  arterial  pressure  had  fallen 
very  low.  Even  when  alarming  symptoms  occur  during  nitrous  oxide 
anesthesia,  the  results  are  very  rarely  disastrous,  because  the  loss  of 
function  has  been  due,  not  to  the  presence  of  a  poi.fon,  but  to  the 
absence  of  oxygen,  and  altiiough  the  paralysis  may  be  complete,  the 
life-power  sleeps  before  it  dies,  and  is  ready  to  react  to  oxygen. 
Immediate  artificial  respiralion  is  the  one  remedy  for  the  treatment 
of  alarming  symptoms  during  nitrous  oxide  asphyxia. 

In  diseases  of  the  kidney  nitrous  oxide  is  probably  fur  safer  than 
any  of  the  liquid  anesthetics,  since  in  the  experiments  of  Thomson 
and  Kemp  it  was  found  to  have  no  other  effect  upon  the  kidneys  than 
that  which  it  exerted  upon  the  general  circulation.  Experience  has 
not  confirmed  the  u.ssertion  of  Lafont.  that  nitrous  oxide  anesthesia 
is  prone  to  be  followed  by  miscarriage,  chlorosis,  and  epilepsy.  His 
especial  warning  against  the  production  of  diabetes  mellitus.  and  his 
statement  that  glycosuria  may  be  produced  by  the  drug  in  the  dog, 
remain  unconfirmed  by  clinical  or  experimental  evidence,  although  a 
well-known  Philadelphia  surgeon  persistently  attributed  his  04vn 
fatal  diabetes  to  the  use  of  nitrous  oxide.  In  experiments  made  by 
George  S.  Woodward  and  Alfred  Hand  in  the  laboratory  of  the  Uni- 
versity of  Pennsylvania  it  was  found  impossible  to  produce  glycosima 
in  the  dog.  On  account  of  the  high  blood -pressure  with  venous 
stasis  which  occurs  during  nitrous  oxide  anesthesia,  atheroma  or 
other  diseases  of  the  arterial  walls  should  be  considered  a  contra- 
indication to  the  u.^e  of  the  gas,  and  fatal  apwplexyt  has  occurred 
during  or  immediately  after  its  administration. 

Administration. — The  difticulty  with  the  practical  use  of  nitrous 
oxide  for  other  than  the  brief  anesthesia  required  in  teeth  extraction 
and  other  forms  of  minor  surgery  has  been  the  extreme  fugaciousness 
of  the  anesthesia,  as  well  as  the  asphyxial  symptoms  always  present. 
It  is  affirmed  that  these  difficulties  are  overcome  by  the  consentaneous 
use  of  oxygen  with  the  gas.  I'ndoubtedly  the  asphyxial  symptoms 
are  greatly  lessened,  but  (he  allegation  that  the  i>eriod  of  recovery 
after  the  withdrawal  of  the  gas  is  distinctly  prolonged  has  nol,  in 
our  ex[>erience,  been  sustained.  In  various  cases  we  have  noticed 
the  return  to  consciousness  as  complete  in  from  twenty-eight  to  forty 


•  Snt  iodndinit  the  rax  reported  in  ih»  Denial  fuimiMi.  June.  1872.  {Sm  Bril,  Jount.  Denl. 
,  Frh.  1S73;  Bnf.  Mrd.  Joarn,,  1877,  i.  *'10:  Jfcij^..  1S83,  ii.  73B:  Dnil,  and  .'•urtf.  .llirrofoiiit. 
,  IWA. )    In  one  of  lliew  puv"  the  ntuU  ik  hpid  t,>  hav  lie«n  doc  Lo  ayiicups. 

1  Set  Drutal  Cotmot.  ItSM;  oIhi  TKtnp,  Go:..  ISUB.  lii. 
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seconds.  With  great  care  in  the  adminiBtration  of  the  mixed  gases, 
the  anesthesia  can  be,  it  is  true,  almost  indefinitely  prolonged,  but  the 
danger  of  recovery  at  any  moment  is  great.  It  is  common  for  operators 
to  vary  the  percentage  of  oxygen  according  to  the  appearance  of  the 
patient,  often  giving  first  pure  nitrous  oxide  and  adding  oxygen 
without  any  definite  measurement  when  the  asphyxial  symptoms  set 
in;  watching  the  effect  of  the  oxygen  and  increasing  or  lessening  it 
according  to  the  facial  expression  of  the  patient.  Matthew  H.  Cryer, 
of  the  University  of  Pennsylvania  Dental  Faculty,  states  that  the 
apparatus  prepared  in  London  according  to  Hewitt's  plan  is  impracti- 
cable owing  to  the  fact  that  an  easy  reflux  is  afforded  for  the  two 
gases  into  each  other,  and  has  worked  out  an  apparatus  which  seems 
to  be  satisfactory  and  is  not  over-cumbersome.  The  method  is 
certainly  a  distinct  advance,  in  that  it  enables  the  operator  at  any 
moment  to  have  the  subject  breathe  pure  oxygen  if  disagreeable 
symptoms  occur. 

Nitrous  oxide  is  sometimes  used  in  conjunction  with  ether,  the 
primary  anesthesia  of  nitrous  oxide  allowing  the  patient  to  pass  under 
the  ether  without  the  unpleasant  excitement.  Le  Breton  is  probably 
correct  in  his  belief  that  this  method  is  safer  than  ether  alone,  because 
of  the  smaller  amount  of  ether  required. 

ETHER. 

Ethyl  oxide  [(C,Hs),0]  is  a  colorless,  volatile  liquid,  obtained  by 
the  dehydration  of  alcohol  by  sulphuric  acid.  It  is  very  inflammable, 
as  is  also  its  vapor,  which  is  two  and  a  half  times  heavier  than  air. 
It  is  freely  soluble  in  alcohol,  and  is  itself  a  powerful  solvent.  Its 
odor  is  strong  and  peculiar;  its  taste  is  hot.  Its  specific  gravity, 
when  pure,  is  0.713,  and  its  boiling  point  95°  F.  Ether  of  the  U.  S. 
Pharmacopoeia  contains  ninety-six  per  cent,  of  ethyl  oxide,  and 
should  boil  "when  a  test-tube,  containing  some  broken  glass  and 
half  filled  with  it,  is  held  for  some  time  closely  grasped  in  the  hand." 

Official  Preparations: 

jElher 15  fo  00  mininiB  (1-4  C.c). 

Spiritus  jEtheris  <32  percent,) J  to  2  fluidrachnw  (2-8  C.c). 

Spirilus    £theris    CompoBitiLs     [HofFman'a 

Anodyne]  (Ether  325,  Ethereal  oil*  25, 

Alcohol  650) 1  to  2  fluidrachms  (2-8  C.c). 

Although  ether  had  been  known  chemically  for  many  years  and 
had  even  been  employed  in  the  treatment  of  pulmonary  affections 
the    credit    of   introducing    it   as   a   general    anesthetic    belongs   to 


•  When  alcehnl  is  diitilled  with  an  exoesa  of  sulphurie  Bcid  ibere  b  lound  ■  eubMana  oom- 
moDly  knuwa  at  heavy  oil  of  wint',  t\\M  when  mixed  with  ui  equal  volume  of  ether  «>a3tituf«a 
Olfam  jElhtrmm  of  Ihe  U.  8.  PhsrmaoopccJB. 

Heavy  oil  oi  wine  [a  a  suh^tfkn«  of  liltlp  power,  but  Hare  haa  shown  that  large  doaes  w 
primarily  stiinuJant  to  ihe  va^^o-mtjlor  centrvA  and  later.  If  the  quantity  in  HufEc^ient,  dilate  the 
veaaels  and  weaken  the  heart.  It  la  improbable  that  the  f^reaence  ol  thia  compotrnd  affecra  tbv 
i^ioi]  of  Hoflman'a  naadyoe,  wboae  virtues  aa  a  caimioative  aod  ealmAtive  mn  dot  chiefly  to 
the  siher. 
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W.  T.  G.  Morton,  a  Boston  dentist,  who  employed  it  in  his  practice 
in  1846.  and  later  called  it  to  the  attention  of  Dr.  Warren,  who  pei^ 
formed  the  first  surgical  operation  under  artificial  anesthesia  in  the 
same  year. 

Physiological  Action. — Locally,  ether  is  a  violent  irritant;  it 
is  absorlsed  with  rapidity  through  the  mucous  membranes  both  of 
the  lungs  and  of  the  gastro-iniestinaL  tract.  When  taken  freely  it  ia 
eliminated  largely  unchanged  by  the  lungs. 

Upon  the  lower  animals  ether  acts  as  upon  man,  and  it  hits 
been  shown  by  Claude  Bernard  that  the  most  primitive  infuaoria  are 
susceptible  to  its  influence. 

Nervous  System. — Both  in  man  and  the  lower  animals  the  cerebral 
functions  are  the  first  to  be  affected  by  ether;  the  order  of  the  involve- 
ment is — first  the  cerebrum,  next  the  sensory  centres  of  the  cord, 
next  the  motor  centres  of  the  cord,  next  the  sensory  centres  of  the 
medulla  oblongata,  and  finally  the  motor  centres  of  the  medulla 
oblongata.  The  nerve  trunks  can  be  paraly/ed  by  the  direct  applica- 
tion of  ether  vapors,  but  this  probably  does  not  occur  in  the  Uving 
animal. 


According  to  the  expcHnients  of  H.  C.  Wood,  Jr.,  when  the  ether  is  given  in 
such  a  manner  to  the  dog  as  lo  avoid  all  violenre  of  administratioD,  unil  in  minute 
dooe,  tbe  firat  poeitiva  indication  of  the  loaa  of  intellection  is  failure  of  the  percep- 
tion and  iDterprelation  of  sound,  the  nonac  of  sight  iBsling  somewhat  longer.  Ijows 
of  coordination  and  loss  of  motor  power,  though  with  a  conliniinlion  of  movement, 
ate  the  next  plienomena.  It  wils  further  deniunatralcd  in  theHe  experiments  that 
there  is  a  sLage  of  ether  narcosis  in  wliich  tlie  senaibility  is  distinctly  lessened,  al- 
though no  motor  changes  are  <lemonstrable.  This  affords  confirmation  of  the  early 
experiments  of  Flourcns,  who  found  that  the  order  in  which  during  elherizalion  Ihu 
power  of  responding  t«  pricking  ia  lost  was.  HtHl,  in  the  posterior  or  sensory  portion 
of  the  spinal  centres;  second,  in  the  anterior  or  motor  portions  of  the  spinal  cord; 
and.  third,  in  the  medulhk  oblongata.  Longel  has  confirmed  this  order,  except  that 
by  using  powerful  galvanic  currents  he  was  able,  even  in  the  deepest  iiari'ufiis,  to 
get  a  response  from  the  anterior  portion  of  the  cord, 

Wright  has  demonsLrated  histological  changes  in  the  pjTamidal  cells  of  the 
nervous  centres  due  to  the  administration  of  ether  or  cliloroform.  I'he  more 
prolonged  the  exposure  to  llie  ancathetic,  the  slower  is  the  return  to  the  normal. 

Waller  found  that  if  ho  brought  dilute  ether  or  chloroform  vapor  in  direct 
contact  with  a  motor  nerve,  that  nerve  loat  its  power  of  transmitting  electrical 
impulses.  If  the  vapor  had  not  been  too  concentrated,  the  nerve  recovered  its 
function  after  removal  of  the  anesthetic.  The  reco\'ery  after  chloroform  was  has 
rapid  tlian  after  ether.  If  the  observationH  of  I.onget  and  .Serres  be  correct,  the 
sensory  nerve-fibres  are  more  susceptible  to  the  influence  of  ether  than  are  the 
motor.  They  foimd  it  possible,  however,  by  the  direct  application  of  ether  to  a 
(»rve,  to  produce  a  condition  in  which  pinching  the  nerve  below  the  point  of  appli- 
cation caused  no  pain,  although  voluntary  movement  was  preserved,  and  galvaniza- 
tinn  of  the  nerve  tnmk  above  the  point  of  application  induced  spasms  in  the  tributary 
muacles, — i.e.,  liie  power  of  conducting  an  impulse  downward  was  preHor\'ed,  tliat 
of  conducting  it  upward  was  lost.  By  a  longer  application  of  the  anesthetic  the 
function  of  the  eflerent  as  well  aa  of  the  afferent  fibres  was  abolished,  temporarily 
at  firal.  but,  if  the  application  were  persisted  in,  permanently. 

Conly  found  that  in  animals  killed  by  ether,  chloroform,  or  chloral,  the  motor 
nerves  and  muscles  preserve  their  function  longer  than  in  animals  kiU<>d  by  sudden 
nolenoe.     Nevertheless,  F.  S.  Locke  found  that  in  the  frog,  at  least,  the  musdes 
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are  directly  affected  hy  (Mlieriaition;   iliere  being  not  only  a  lessening  of  llie  height 
ol  the  eontrattioii  under  slimiilflticin,  but  also  an  alteration  in  its  form. 

Upon  the  motor  system  of  organii-  life  ether  (.■ertainly  acta,  but  rauoli  le^  ener- 
getieuUy  tliun  upon  the  voluntary  system.  Thus,  after  death  from  ether  the  vier- 
riiitukr  inovenii-nts  of  the  intestine,  although  less  active  than  normal,  are  very 
rarely,  it  ever,  entirely  absent. 


s  .s  = 
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Circulation.— The  first  effect  of  ether  is  usually  to  t-ause  a  rise  in 
the  arterial  pressure,  which  may  be  maintained  even  through  a  pro- 
longed ether  nan'osis.  and  may  continue  until  manifest  failure  of 
respiration;  usually,  however,  it  is  after  a  time  succeeded  by  a  fall 
of  pressure.  Blaucl  found,  in  tonomelrical  studies  upon  man,  that 
during  ether  anesthesia  the  pressure  is  raised  in  seventy-nine  per 
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e*n).  of  the  cases,  nut  affected  in  nine  per  cent.,  lowered  in  twelve 
per  cent.  What  evidence  we  have  upon  the  subject  indicates  that 
the  primary  action  of  ether  upon  the  heart  is  that  of  a  stimulant. 
though  later  if  in  sufficient  amount  it  imdoubtedly  acta  as  a  cardiac 
depressant;  that  this  depressing  action  is  feeble,  is  shown  by  the 
experiments  of  Tunnicliffe  and  Rosenheim,  who  found  that  in  the 
excised  niAmmalian  heart  two  per  cent,  of  ether  in  the  blood  did  not 
slop  the  heart. 

The  rise  of  blood-pressure  appearw,  however,  not  to  be  entirely 
eardiac,  since  Sanaom  found  that  the  vessels  of  the  frog's  web  are 
thrown  into  a  persistent  spasm  by  the  inhalalion  of  ether;  and 
Bowditch  and  Slinot  conclude  as  the  result  of  their  experiments 
that  in  the  mammal  tlic  drug  first  stimulates,  afterwards  depresses, 
the  vaeo-motor  centres. 

Blood. — It  is  frequently  asserted  that  ether  when  added  to  blood 
coagulates  it.  A.  Schmidt,  however,  states  that  the  coagulation  ia 
due  to  ozone  which  has  been  generated  in  the  ether,  since  freshly 
distilled  ether  does  not  coagulate  albuminous  substances. 

The  researches  of  Wittich  and  of  A.  Schmidt  have  shown  that 
when  ether  is  added  to  the  blood  of  horses,  cats,  or  rats,  the  red  cor- 
puscles disappear  in  a  very  short  time,  and,  as  their  stroma  cannot  be 
demonstrated  by  the  aid  of  reagents,  this  disappearance  is  due  to 
its  solution.  The  oxyhemoglobin  thus  set  free  is  dissolved  in  the 
serum,  hut  the  presence  of  the  ether  soon  causes  it  to  crystal- 
lize. There  is  no  proof  that  these  changes  occur  to  any  extent 
when  ether  is  inhaled;  and  the  usual  rapid  recovery  from  the  effects 
of  the  anesthetic  indicates  that  there  is  no  profound  alteration 
of  Ihe  blood. 

An  imperfect  study  by  Harley  of  Ihe  effect  of  ether  on  the  gases 
contained  in  drawn  blood  indicates  that  ether  does  not  exert  mucli 
influence  upon  their  proportional  amounts.  It  is,  however,  quite  pos- 
sible that  a  more  thorough  investigation  would  give  a  different  result.* 

StJMMARY.— Locally  ether  la  a  violent  irritant  In  excese  It 
probably  depresses  aU  tiigher  tiesues,  but  it  especially  acts  upon, 
flrst,  the  cerebrum,  next  upon  the  seneory,  and  then  upon  the 
motor  Bide  of  the  apiual  cord.  It  usually  produces  death  by  as- 
phyxia, due  to  depression  of  the  reeplratory  centres.  Its  first  ac- 
tion upon  the  circulation  is  that  of  a  stimulant  to  the  heart,  and 
perhaps  also  to  the  vaao-motor  centree.  The  large  dose  finally 
depreeeee  both  heart  and  blood-vessels. 

Therapeutics. — I''or  a  discussion  of  the  use  of  etlier  as  an  anes- 
thetic, see  Practical  Ancstlicsia.  page  37. 

Ether  has  been  administered  by  Ihe  mouth  in  the  treatment  of 
coiic;  for  this  purpose  the  compound  spirit  of  ether  is  usually  to  be 
preferred.    It  has  also  been  employed  as  an  anthelmintic  against  the 


30  GENERAL  REMEDIES 

tapeworm,  but  is  inferior  to  other  remediee.  It  is  occasionaUy  em- 
ployed in  the  treatment  of  various  nervous  conditions,  as  neuraiffta, 
hysteria,  hiccoughs,  and  the  like. 

Ether  has  also  been  used  as  a  cardiac  stimulant  in  the  treatment 
of  syncope,  shock,  and  other  conditions  in  which  a  rapidly  acting 
remedy  is  required;  for  this  purpose  it  is  usually  given  hypoder- 
matically,  its  value,  however,  is  doubtful. 

When  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and 
choking  which  seriously  interferes  with  its  use.  For  this  reason,  it  is 
often  given  in  capsules,  or  in  ice-cold  water.  Probably  large  dosee 
are  best  administered  by  putting  them,  mixed  with  an  equal  amount 
of  brandy,  on  finely  cracked  ice  before  drinking. 

CHLOROFORM. 

Chloroform,  which  was  discovered  in  1831  by  Samuel  Guthrie. 
of  Sackett's  Harbor,  New  York,  has  the  formula  CHCl,  and  is  gener- 
ally regarded  as  a  trie  hi  or  methane.  It  is  produced  by  the  action  of 
chlorine  upon  alcohol.  It  is  a  colorless,  limpid,  and  neutral  fluid, 
with  a  specific  gravity  of  1.476.  Although  practically  non-inflam- 
mable, it  can  be  made  to  J^urn  with  a  greenish  flame.  Its  taste  is 
hot  and  sweetish,  its  odor  fragrant  and  peculiar.  It  is  soluble  in 
alcohol  and  in  ether,  but  almost  insoluble  in  water.  The  U.  S.  Pharma- 
copceia  requires  that  chloroform  should  contain,  by  weight,  99  to  99.4 
per  cent,  of  absolute  chloroform  and  0.6  to  I  per  cent,  of  alcohol. 

Official  PreparatloDs: 

Chloroformum 15  to  30  minims  (1-2  C.c). 

SpirituB  Chiorofomii  (6  per  cent.) lto2  fluidrdchins  (-1-8  C.c.^. 

Emulsum  Chloroformj  (4  per  cent.}. 2  to  4  Ruidrachma  (8-15  C.c). 

Aqua      Chloroformi      {Salurated      Solution, 

about  1  per  cent.) 4  duidrachmH  (15  C.c), 

Linimentum  Chloroformi  (liO  per  cent.) ....  External  Use  Only. 

Physiological  Action. — Loral  Effects.— Although  somewhat  of 
an  anesthetic,  chloroform  applied  locally  is  a  powerful  irritant.  On 
the  skin  it  produces  redness  and  burning;  if  the  evaporation  be 
restrained  vesication  will  be  induced  by  it.  Taken  into  the  mouth, 
it  causes  a  burning  sensation,  and,  when  swallowed,  a  sense  of  warmth 
in  the  stomach.  According  to  both  Strassmann  and  Salkowski  it 
is  an  active  germicide.  The  latter  author  as  well  as  Bertels  finds  that 
it  checks  the  activity  of  pepsin  and  other  ferments. 

Absor])lion  and  Elimination.. — Chloroform  is  rapidly  absorbed 
through  the  mucous  membrane  of  the  respiratory  and  digestive 
apparatus.  Its  exact  fate  in  the  body  is  at  present  unknown.  It  is 
certainly  eliminated,  at  least  in  part,  unchanged  in  the  expired  air 
after  administration  by  the  mouth  (Benedicenti) ;  and  after  its  inhala- 
tion has  been  detected  by  Fubini,  by  Siolfatti  and  by  Nicloux  in  the 
urine.  It  is  probably,  however,  in  part  decomposed  in  the  system, 
since  A.  Zeller  has  found  that  the  chlorides  of  the  urine  are  nearly 
doubled  by  its  inhalation. 
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The  vapor  of  chloroform,  when  inhaled,  produces  symptoms 
seemingly  similar  to  those  induced  by  ether,  except  that  the  choking 
sensations  are  absent,  aad  that  the  stage  of  excitement  is  generally, 
fi  not  always,  shorter  and  less  violent  than  is  that  of  etherization. 

Ntrrous  Sysk-m.— The  exj.ierimenta  of  Holmgren,  Kratschmer, 
H.  C.  Wood,  Jr.,  and  others  have  demonstrated  that  the  action  of 
chloroform  upon  the  nervous  system  is  entirely  parallel  to  that  of 
ether  (see  page  27),  the  difference  being  simply  one  of  intensity  of 
power.  In  practical  anesthesia  the  stage  of  excitement  is  usually 
much  less  severe  with  chloroform  than  wiih  ether,  but,  according  tn 
H.  C.  Wood,  Jr.,  this  hyperexcitation  depends  largely  upon  the  ether 
vapor  being  too  concentrated;  when  the  anesthesia  was  induced  in 
animals  slowly  with  a  very  small  iiercentage  of  ether  in  the  air,  the 
stage  of  excitement  was  greater  with  chloroform  than  with  ether. 
The  motor  di-sturbances  seen  early  in  chloroformization,  as  in  etheri- 
zation, have  been  supposed  to  indicate  a  condition  of  spinal  stimula- 
tion, but  have  been  shown  by  Bert  to  be  of  purely  psychical  origin. 

Bernstein  foimd  that  there  was  no  perceptible  difference  in  the 
conducting  power  of  the  two  ischiatic  nerves  of  a  frog  chloroformed 
after  one  of  its  iliac  arteries  had  been  tied. 

Circvlation. — When  chloroform  vapors  are  inhaled  in  a  concen- 
trated form  the  first  effect  is  a  marked  slowing  of  the  pulse  and  rapid 
fall  of  blood- pressure.  Dogiel  believes  that  this  is  due  to  a  stimulation 
of  the  inhibitory  centres,  because  he  has  found  that  it  does  not  occur 
after  section  of  the  vagi.  Death  has  frequently  occurred  from  chloro- 
form after  the  inhalation  of  a  few  whiffs  of  vajmr.  The  theory  was 
suggested  many  years  ago  that  the  cause  of  cardiac  arrest  is  irritation 
of  the  respiratory  mucous  membranes,  producing  a  fatal  cardiac 
inhibition;  a  conclusion  which  reached  confirmation  in  the  observa- 
tions of  Embley.  who  found  that  when  inhalations  of  chloroform  of 
the  strength  of  two  per  cent,  and  upward  have  been  given  and  the 
blood -J  treasure  has  fallen,  stimulation  of  the  vagi  with  the  faradic 
current  fatally  inhibits  the  heart.  The  after-increase  in  the  rapidity 
of  the  pulse  ap^iears  to  be  due,  at  least  in  part,  to  paralysis  of  the 
inhibitory  centres,  upon  which  chloruform  seems  to  act  as  upon  the 
oculo-motor  centres,  producing  in  them  at  first  excesave  functional 
activity,  but  afterwards  functional  paralysis.  Both  Kratschmer  and 
Knoll  have  noticed  in  rabbits,  when  either  ether  or  chloroform  is 
inhaled  through  the  nose,  a  momentary  rise  of  arterial  pres.'iure 
corresponding  to  an  arrest  of  respiration,  and.  like  it,  evidently 
produced  by  irritation  of  the  jwripherul  trigeminal  branches. 

As  was  first  proved  by  the  English  Chloroform  Committee,  after 
the  first  half-minute  of  the  inhalation  of  chloroform,  as  ordinarily 
administered,  there  is  a  progressive  lowering  of  the  arterial  pressure. 
This  has  been  confirmed  by  all  observers  on  the  lower  animals,  and 
Blauel  has  shown  by  tonometrical  experiments  that  the  same  phe- 
nomenon occurs  in  man.  There  has  Ijeen  much  dispute  as  to  the  cause 
of  tlus  fall, — whether  it  is  of  cardiac  or  vascular  origin.     There  is 
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to-day,  however,  no  longer  any  room  for  doubt  but  that  chlomrnrm 
is  a  direct  depressant  to  the  heart*muscle.  Indeed  there  is  strong 
evidence  that,  in  moderate  quantities,  it  is  atinmlant  to  the  vaso- 
motor centres  although  after  large  doses  the  vaao-motor  mechanism 
is  completely  paralyzed. 

Injecled  into  the  jiigular  vein,  cliloroCorm  instantly  arreata  the  heart's  action 
and  destroys  its  mtisciilar  irritability.*  Even  the  vapor  of  clilorofonn,  when  locally 
applied  to  the  cxpoeott  hpart,  paralyzea  it.  When  artifinal  respiratioa  is  main- 
tained, tlie  ofTeet  of  chloroform  la  vary  apparent.  By  a  very  ingenious  series  of 
experimenta,  MacWilliam  has  proved  that  very  early  in  cliloroform  anesthesia 
tliere  is  a  marked  diminution  of  the  Fcirre  of  the  auricular  and  tho  ventricular  beats, 
accompanied  by  dilatation  of  the  cardiac  cliainbors,  due  to  the  direct  influence  of 
llio  chloroform.  Tunuicliffe  and  Rosenheim,  uaing  the  method  of  Locke,  found  that 
1  to  2-5,000  in  the  blood  of  chlorofonii  notably  affected  the  heart,  and  Schafer  and 
Bchurlie!)  lia\'e  reached  Biniilar  results.  In  the  experiments  of  E.  H.  Embloy,  made 
in  the  method  of  Hering  upon  the  mainnialiaa  heart  isolated  from  nervous  and 
respiratory  influences,  it  was  determined  lliat  the  heart  is  bo  sensitive  to  the  vapor 
of  chloroform  tliat  0.8  percent,  in  the  blood  will  produc«  paralysis  in  sixteen  minu  lea, 
and  with  two  per  cent.,  arrest  occurs  in  one  minute  and  twenty-five  secnuda. 

In  an  elaborate  series  of  experiments.  Sherrington  and  Sowton  foimd  that  the 
heart-muscle  rapidly  lakea  up  chlorofonn  from  the  blood-vessel,  the  tension  or 
amount  of  the  chloroform  in  the  nuLscle  depending  not  upon  tlio  length  of  time  of 
exposure  but  upon  tlie  percentage  of  cliloroform  in  the  fluid  circulating  in  tJte  coro- 
nary arlcrics;  it  was  further  determiiwd  that  llie  presence  of  the  chloroform  in  the 
muscle  is  accompanied  by  depression  of  function,  and  that  when  the  percentage  is 
great  muscular  puralysia  occora.  The  thought  naturally  arises  from  this  re^iircli 
lliat  sudden  cjcath  niay  occur  during  chloroform  anesthesia  from  the  momentary 
audden  increase  of  Ihe  percentage  of  chloroform  in  the  blood. 

The  only  experiments  with  which  we  are  acquainted,  to  which  any  weight 
should  be  attached,  as  indicating  that  cliloroform  primarily  paralyzes  the  vaso- 
motor centres,  are  those  published  as  long  ago  as -1874  by  H.  P.  Bowditeli  and 
C.  8.  Minol.  In  these  expcrinients,  which  were  made  upon  curarized  animals, 
"irritation  of  the  saphcna  nerve  caused  a  much  Iciw  marked  rise  of  hlood-tension 
than  when  the  anesthetic  was  not  used.  Sometimes  there  was  absolutely  no  rise 
fit  tension  to  be  olwen-ed,  while  at  other  liitiea  the  rise  was  from  one-third  to  one- 
half  tlial  produced  by  Ihe  same  irritation  on  un  animal  not  subjected  to  the  ai:tion 
of  chiorolorm, "  Further,  c<]mpreBsion  of  the  carotid  in  the  chloroformed  animal 
did  nut  cause  the  customary  sjKism  and  rise  of  arterial  pressure. 

It  must  be  remembered  that  eliluroformization  interferes  with  the  Functional 
activity  of  the  sensory  aide  of  the  norvotis  system,  so  that  an  impulse  produced  by 
irritation  of  the  sonBitive  nerve  fails  to  reach  the  vaso-motor  centres  in  ftill  force. 
In  many  of  the  experiments  of  Bowditeh  and  Minot,  irritation  of  the  suphenous 
nerve  produced  distinct  rise  of  pressure,  showing  thitt  the  vaso-raot<ir  centre  waa 
not  paralywd,  though  the  arterial  pressure  hod  fallen  very  distinctly. 

On  the  other  hand  Ransom  and  Harley  state  that  thet«  is  a  spasm  of  the  small 
vessels,  which  can  be  readily  seen  to  occur  in  the  web  of  the  frog  during  chloroform i- 
zution.  Not  until  the  third  stage  is  reached,  according  to  these  authors,  do  the 
vessels  relax  into  dilatation.  If  these  observations  lie  correct,  chloroform  lirat 
stimulates  and  afterwards  deiiresses  Ihe  vuso-motor  centres.  Confirming  this  are 
the  important  experiments  of  (iaskcil  and  .Shore,  who  find  that  the  local  application 
ijf  cliloroform  to  the  medulla  or  its  injoetion  into  the  cerebral  artery  produces  an 
immediate  rise  of  blood -prcwure,  usually  accompanied  by  a  slowing  of  the  heart, 
wliich  is  followed  by  a  Fall  of  pressure  bo  soon  as  the  chloroform  is  able  to  diffuse 
itaelf  throughout  the  circulation.     Gaskcll  and  Shore  further  so  connected  the 
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csratid  arterira  and  jugiikr  vein  o[  an  aointal  (A)  with  the  similar  vessels  of  a 
Mcond  animftl  (B)  thai  the  brain  of  A  viaa  fed  e:ri'luBivc]y  with  blood  rruiii  B,  It 
U  plain  that  cliloroform  given  to  B  would  reaeli  the  brain  of  A  but  would  not  reach 
the  heart  of  A.  Under  these  circumstances  it  wzis  found  ttiat  clilorofonn  adminia- 
I«red  to  B  produces  rise  of  NooU-prcssure  ire  A.  In  a,  second  seriea  of  evpcrimeuls 
the  blood.vesseli  of  A  were  so  conoecled  wilh  ihiwe  of  B  tliat  when  clilororonn 
was  administered  to  B  it  reached  the  heart  of  A  and  all  other  portions  of  the  body 
Mcept  the  brain.  When  this  waji  ihe  case,  clUoroform  given  to  B  produced  an 
immediate  foil  of  presnura  in  A  without  there  having  been  any  rise.  In  other  words, 
when  cliloroform  reached  Ilie  vuso-iuulor  centres  and  not  the  heart,  It  caused  rifio 
of  arterial  presaure;  wlien  it  reached  the  heurt  ami  not  llie  vaso-molor  centres, 
it  caused  fall  of  pressure.  In  accord  with  tie  results  of  naakell  and  yliore,  it  lias 
been  found  by  Embley  lliat  liie  locjil  application  of  chloroform  to  the  vaso-niolor 
centica  produces  rise  of  the  arterial  pressure,  which  is  presumably  due  to  stimu- 
lation of  the  vaso-motor  centres.  In  comnton  with  other  observers,  Embley  found 
that  later  in  ibe  chloroforiuizaliou  there  ia  a  vascular  pamlysia  which  lie  hclievea 
to  be  duo  to  a  direct  action  of  the  chloroform  on  the  muscles  of  the  vessels. 

Respiratwn. — So  soon  as  psychical  excitement  has  passed  off,  or, 
at  first,  if  there  be  no  such  excitement,  the  respirations  may  l>e 
remlered  slower  by  chloroform,  but  after  a  time  they  are  generally 
quickened,  and  aa  the  inhalation  ia  persisted  in  they  become  more 
and  more  shallow,  irregular,  and  diatiiiit,  and  finally  cease.  In  1870 
Paul  Bert  asserted  that  duriiif;  chloroformization  there  Is  more  than 
the  normal  percentage  of  oxygen  in  the  blood,  but  in  1JSS.5  he  affirmed 
thai  there  was  less  than  the  normal  percentage.  There  does  not  seem 
to  be  much  doubt  that  the  results  of  L.  G.  de  Saint-Martin  are  correct, 
— namely,  that  while  (probably  on  account  of  excessive  respiration 
from  excitement)  in  the  beginning  of  cbloroformization  there  is 
sometimes  hyperoxygenation  of  the  blood,  the  rule  during  full  anes- 
thesia ia  decrease  of  the  oxygen  of  the  blood  with  increase  of  the 
carbonic  acid. 

Blood. — As  was  first  demonstrated  by  Harlcy,  five  per  cent,  of 
chloroform  in  the  blood  destroys  the  red  corpuscle  with  a  final 
deposition  of  crystals  of  oxyhemoglobin. 


Boettcher  was,  we  believe,  the  firet  to  study  these  changes  closely.  The  first 
alteration  noticeable  in  the  red  blood-diaks  is  a  diminution  of  their  eize,  which  A. 
Schmidt  and  F.  Schweigor-Scidel  assert  to  be  due  to  contraction,  because  when 
blood  is  treated  with  water  until  the  red  globules  disuppear.  and  carbonic  acid  gas 
ia  paimrrt  through  the  liquid  until  they  reappear,  on  the  addition  of  chloroform  the 
sharply  contoured  bodies  will  be  seen  to  undergo  marked  contraction.  As  was 
fir»l  abowu  by  Boettcher  and  confirmed  by  Schmidt  and  Schweiger-Seidel,  chloro- 
form alone  produces  no  other  alteration  thaD  contraction  in  the  red  blood-diaka; 
if,  however,  air  be  admitted  to  blood  containing  chloroform,  the  corpuscles  rapidly 
d^ppe*r,  dissolving  in  the  serum,  out  of  which,  after  a  time,  oxyhemoglobin  crys- 
talliaes-  Both  of  Ihe  authorities  quoted  believe  tlint  the  latter  changes  are  due  to 
oxidation.  Boettcher  states  that  chloroform-i'apor  mixed  with  air  converts  enough 
of  the  oxygen  of  the  latter  into  oione  to  react  with  iodized  slarch-paper;  and 
Schmidt  and  Schneiger-Seidel  have  found  that  an  excess  of  carbonic  acid  in  the 
blood  interferes  with  the  cliangoa  caused  by  chloroform.  The  facts  just  noted  indi- 
cate that  the  blood  changes  are  the  result  of  aimplo  oxidation,  but  the  studies  of  F. 
Ki<leer  show  that  chloroform,  at  least  outside  of  the  body,  produces  a  series  of 
chemical  changes  in  the  hemoglobin. 
3 
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How  far,  during  ordinary  narcosis,  chloroform  causes  changes  in 
the  blood  is  uncertMn.  A  very  sensitive  test  of  the  destruction  of 
the  red  disks  in  the  body  is  found  in  the  production  of  icterus;  icterus 
following  chloroformization  is  very  rare,  but  the  assertion  of  Frerichs 
that  it  does  occur  is  correct. 

Bernstein  and  Leyden  have  found  traces  of  bile-pigment  in  the  humtui  urine 
after  chloroform-narcoaia;  while  Nothnagel  detected  bile  cobring-matter  in  the 
urine  of  rabbits  after  subcutaneous  injection  of  chloroform  or  ether.  Husemann 
intimates,  on  wh&t  authority  we  do  not  know,  that  after  anesthesia  bile-acids  {the 
precursors  of  icterus)  appear  in  the  urine;  but  Kappeler,  in  twentj-Sve  cases  of 
chloroform-narcosis,  was  not  able  to  obtain  a  trace  of  biliary  coloring-inatt«r. 
Sokolovski  asserts  lliat  the  first  few  hours  after  chloroformization  there  is  a  de- 
crease of  the  immature  white  blood-corpuscles,  with  an  increase  of  the  mature  white 
blood-corpuscles,  followed  by  gradual  return  to  normal.   ' 

General  Nutrition. — That  chloroform  affects  the  general  nutrition 
of  the  body  is  demonstrated  by  the  wide-spread  fatty  degeneration 
which  sometimes  follows  long-continued  narcosis  produced  by  it 
(see  page  50),  as  well  as  by  the  observations  of  Strassmann,  who 
found  that  a  pronounced  increase  of  the  nitrogenous  elimination 
follows  chloroform-narcosis,  an  increase  which  would  seem  to  be 
directly  due  to  the  anesthetic,  since  Salkowski  demonstrated  that 
chloroform- water  given  to  dogs  distinctly  increases  the  destruction 
of  nitrogenous  substances  in  the  body  without  producing  narcosis. 

Therapeutics. — For  a  discussion  of  the  use  of  chloroform  as  an 
anesthetic,  see  Practical  Anesthesia,  p.  37. 

When  administered  by  the  mouth  in  sufficient  quantity,  chloro- 
form produces  symptoms  similar  to,  but  much  more  permanent  than, 
those  which  it  causes  when  inhaled.  It  is,  however,  very  rarely,  if 
ever,  used  in  this  way  for  its  constitutional  effect,  but  is  sometimes  of 
advantage  in  severe  neuralgia.  When  for  any  reason  quinine  cannot 
be  administered  in  an  ague,  a  sufficient  dose  of  chloroform  (one-half 
to  one  fiuidounce)  to  produce  a  mild  narcosis,  just  before  the  expected 
time  for  the  recurrence  of  the  chill,  will  often  abort  it.  Chloroform 
bj'  the  mouth  has  been  also  highly  recommended  as  a  vermifuge  in 
cases  of  tapeworm,  but  is  of  doubtful  value. 

When  chloroform  is  taken  into  the  stomach,  a  considerable  portion 
of  it  is,  without  doubt,  evaporated,  so  that  the  intestinal  canal  becomes 
filled  with  the  vapor.  Chloroform,  therefore,  when  so  placed,  exerts 
both  a  local  anodyne  and  a  stimulant  carminative  action.  For  this 
reason  it  is  valuable  in  ordinary  colic  and  in  coUca  pictonum. 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very 
largely  combined  witii  other  substances  into  liniments,  which  are 
especially  useful  in  Ciises  of  chronic  neuralgic  or  rheu>nalic  pains. 

The  deep  injection  of  half  a  drachm  of  chloroform  has  been  recom- 
mended very  strenuously  by  Bartholow  in  obstinate  neuralgia,  and 
has  found  some  favor  in  France.  In  the  only  case  in  which  we  have 
tried  it,  one  of  trigeminal  neuralgia,  the  local  symptoms  caused  by  it 
were  so  severe  as  to  imperil  the  life  of  the  patient. 
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Toxicology, ^Poisoning  has  been  produced  by  the  swallowing 
of  chloroform.  The  symptoms  induced  have  been  stupor,  with 
contracted,  or,  in  later  stages,  dilated  pupils,  tmd  a  stertorous  respira- 
tion, which  finally  becomes  very  irregular,  shallow,  and  often  distant. 
The  amount  necessary  to  destroy  fife  probably  varies  greatly,  but, 
according  to  L.  Lewin,  a  single  fluidrachm  has  produced  death. 
In  some  cases*  the  fatal  result  has  occurred  from  secondary  gastritis 
many  days  after  taking  the  medicine;  and  not  rarely  violent  gastritis 
with  jaundice  apparently  from  inflammation  of  the  gall-ducts  has 
Ijeen  produced.  Recovery  has  occurred  after  the  ingestion  of  three 
fluidounces  without  vomiting;t  also  five  fluidounces.  After  the 
evacuation  of  the  stomach,  by  the  stomach-pump,  the  treatment 
should  be  similar  to  that  employed  to  combat  the  accidents  of  chloro- 
form anesthesia  (see  p.  46).  Death  may  occur  during  the  narcosis, 
or  the  patient  may  survive  this  and  perish  froni  in  flam  mat  ion  uf  the 
trachea,  crsophagus,  and  stomach,  caused  by  the  local  action  of  the 
ehloroform. 

The  recognition  of  chloroform  as  the  probable  cause  of  any  given 
death  cannot  be  based  upon  the  post-mortem  appearances.  Indeed, 
the  latter  are  of  no  value  in  deciding  such  a  question.  The  anesthetic 
may,  however,  be  recovered  by  distillation  of  the  lungs  and  blood 
within  a  certain  period  of  time  after  death.  As  to  the  length  of  this 
time,  so  far  as  we  are  aware,  no  investigations  have  been  made. 

Criminal  Relations.^Expenments  made  at  the  Philadelphia 
Hospital  and  confirmed  by  Dolbeau  and  by  Paugh  have  proved  that 
persons  sound  asleep  may  be  chlomfurmed  without  Ijeing  awakened. 
Anesthesia  cannot,  however,  te  produced  In  any  one  partially  awake, 
or  even  sleeping  lightly,  without  his  or  her  knowledge. 

Quit©  a  number  of  profefwional  men  have  been  accused,  and  sonic 
convicted  on  the  charge,  of  committing  rape  on  females  in  whom  they 
had  induced  anesthesia.  No  doubt  Ihe  women  believed  that  Ihey  had 
been  violated;  but  it  is  certain  that  in  many  of  the  cases  they  mistook 
for  the  real  act  the  subjective  erotic  sensations  induced  by  the  chloro- 
form or  ether.  The  valuelessness  of  the  testimony  of  persons  as  to 
occurrences  during  the  time  of  their  intoxication  with  anesthetics 
;  should  be  recognized  in  law  as  a  governing  principle  of  evidence, 

ETHYL  CHLORIDE. 

Ethyl  Chloride  (.fiMy/tr  Chlondum)  (CjH^Cl)  is  a  colorless, 
extremely  volatile  liquid  of  specific  gravity  (at  0°  C.)  of  0.918, 
boiling  at  12.5°  C.  On  account  of  its  volatility,  it  has  been  much 
used  under  various  names  to  produce  local  anesthesia  by  freezing. 
Recently  ethyl  chloride  has  been  employed  as  a  general  anesthetic. 
It  acta  very  rapidly  and  recovery  occurs  abruptly  on  removal  of 
[he  drug.     It  was  partially  studied  physiologically  in  1892  by  Wood 
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and  Cema,  who  found  that  it  produced  an  amount  of  circulatory 
depression  disproportionate  to  its  anesthetic  properties.  In  Le- 
bet's  experiments  upon  rabbits,  the  intravenous  injection  was  found 
to  produce  great  circulatory  depression.  Embley  finds  that  the 
action  of  ethyl  chloride  is  very  similar  to  that  of  chloroform,  being  a 
marked  depressant  to  the  heart  muscle  and  also  somewhat  relaxant 
in  its  effects  upon  the  arterioles.  Moreover,  Malherbe  and  Rou- 
binovitch  have  proven  with  Rotain's  sphygmomanometer  that  in 
man  the  arterial  tension  is  almost  always  clearly  lessened. 

In  1902,  Lotheisen  reckoned  the  mortality  from  ethyl  chloride  as 
1  in  16,000.  McCardie  collected  9700  eases  in  England,  with  4  deaths. 
It  would  appear,  therefore,  that  ethyl  chloride  is  about  as  dangerous 
as  an  anesthetic  as  chloroform. 

For  prolonged  operations  the  extreme  fugaciousoess  of  its  action 
makes  it  less  desirable  than  ether  and  chloroform;  and  for  short 
operations  nitrous  oxide  is  so  iniinitely  safer  that  the  use  of  ethyl 
chloride  as  a  general  anesthetic  seems  hardly  justifiable. 

Ethyl  Bromide  is  a  colorless,  very  volatile,  mobile  liquid, 
having  the  specific  gravity  1.49,  of  a  sweet,  chloroform-like  smell; 
not  readily  inflammable.  Any  preparation  of  it  which  has  color,  or 
seems  irritating,  or  has  a  disagreeable  smell,  is  unfit  for  medicinal  use. 
It  must  clearly  be  separated  by  the  practitioner  from  ethylene  bromide, 
which  has  a  specific  gravity  2.16,  and  solidifies  at  32°  F.  into  a  crystal- 
line mass.  Scherbatscheff  has  collected  four  deaths  produced  by  the 
substitution  of  ethylene  bromide  for  ethyl  bromide.  Ethyl  bromide 
degenerates  under  the  influence  of  light  and  air,  and  should,  therefore, 
always  be  kept  in  small  bottles  of  dark  glass,  closely  corked. 

Proposed  as  an  anesthetic  in  1849,  exploited  by  Rabuteau  in 
France  and  by  L.  Turnbull  in  the  United  States  in  1876-77,  ethyl 
bromide  has  been  used  to  a  considerable  extent  as  an  anesthetic  on 
account  of  the  rapidity  of  its  effects.  It  has,  however,  in  recent 
years  been  almost  totally  abandoned  in  favor  of  ethyl  chloride.  Its 
influence  usually  manifests  itself  in  a  few  seconds  and  lasts  not  longer 
than  three  minutes  after  the  removal  of  the  inhaler. 

The  physiological  action  of  ethyl  bromide  has  been  partially 
studied  by  Schneider,  Thornton  and  Maxwell,  Abonyi,  H.  C.  Wood, 
Ginsburg,  and  S.  W.  Cole  with  results  apparently  not  altogether 
concordant.* 

All  observers  agree  that  in  the  narcosis  the  arterial  pressure  finally 
falls,  but  Ginsburg  and  Schneider  note  that  this  fall  is  preceded  by  a 
rise  in  the  arterial  pressure,  which  appears  not  to  have  been  present 
in  the  experiments  of  Thornton  and  .Maxwell  or  of  H.  C.  Wood.  The 
recent  work  of  Tcherbacheff,  who  found  that  ethyl  bromide  causes 
death  from  cardiac   paralysis  with  or  without   pulmonary  cedema, 

*  Wfl  are  not  avare  IhBt  Ihfi  purity  of  the  athyl  broniide  used  haa  beCD  proved  by  mny  of 
the  eiperiiDeDt«n.  lioguulio  difflcultiee  in  recard  to  the  Blavooic  pipen  have  compelled  iu  to 
rely  upon  abatrmote. 
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accords  with  the  early  conclusions  of  H.  C.  Wood — that  ethyl  bromide 
acts  upon  t.he  heart  in  a  manner  similar  to  chloroform. 

The  respiratory  action  of  ethyl  bromide  has  not  been  carefully 
studied.  It  probably  is  a  centric  depressant.  Livon  finds,  from  analy- 
sis of  the  gases  of  the  blood,  that  during  the  anesthesia  produced  by 
the  ethyl  bromide  there  is  lessening  of  the  carbonic  add  with  aug- 
mentation of  the  oxygen.  According  to  Brinton  it  differs  essentially 
from  the  other  anesthetics  in  that  there  is  no  muscular  relaxation 
during  the  narcosis. 

In  the  absence  of  conclusive  statistics,  ethyl  bromide  appears  to 
be  at  least  as  immediately  dangerous  as  chloroform,  and  distinctly 
more  so  in  its  secondary  results.  It  is  true  that  Gilles  claims  that  with 
a  commercially  pure  bromide  twenty  thousand  successive  adminis- 
trations of  ethyl  bromide  in  Germany  had  been  without  death,  and 
that  the  fatal  results  have  been  due  to  impurity  in  the  drug.  This 
certainly  does  not  apply  to  the  deaths  recorded  by  A.  Gleich  and 
Suares  de  Mendoea. 

Pental — TRraETHTLCrBTLESB. — This  is  a  colorless,  highly  inflamniable 
liquid,  boiling  at  100°  F.,  originully  proposed  by  W.  Lombardino  us  a  praclicol 
■neslhetic.  It  acU  with  groat  pmmptness  without  marked  disagreeable  eynipkmis, 
producing  a  short  tiiirpoaia,  which  is,  however,  longer  thun  that  caused  by  ethyl 
bromide.  Id  three  hundred  narcoecs  by  it.  P.  Philipp  failed  to  find  any  depreesioa 
of  the  heart  or  severe  asphyxia.  Pental  is  al?o  commended  by  Kleindieiust,  who, 
however,  noted  thai  very  frenuently  ihive  or  four  dnys  after  the  narcosis  there  was 
abundant  albuminuria,  and  not  rurely  hematuria  or  hemoglobinuria  occurs.  In  a 
study  of  the  drug  liy  David  Ccma,  anesthesia  caused  by  it  in  the  dog  was  found  to 
be  acconipunied  always  by  marked  fall  of  thi;  arterial  pressure,  and  the  conclusion 
Has  reached  tliat  the  remedy  depresHcs  the  Jieurt.  The  alleged  action  of  pcntal 
upon  the  kidneys,  it  it  lie  true,  negatives  ita  use  as  a  practical  iinestlielic.  From 
the  statistics  of  Gurll,  it  is  the  matt  dangerous  of  all  the  anesthetics,  there  having 
been  three  deaths  in  the  six  himdred  reported  narcoBes, 

PRACTICAL  ANESTHESIA. 

Choice  of  Anesthetic. — Although  various  substances  have  from 
time  to  time  been  used  as  anesthetics,*  the  surgical  profession  has 
jfftictically  settled  dovra  to  the  employment  of  either  ether  or  chloro- 
1,  and  experience  seenw  to  show  that  there  are  no  other  known 
''■ifents  which  act  as  well  as  do  thesie  two  liquids.  The  question 
as  to  which  of  them  should  be  preferred  is  a  vital  one,  as  are  also  the 
questions  how  to  recognize  and  how  to  treat  the  accidents  which 
occur  during  anesthesia.  It  must  be,  in  the  beginning,  granted  that 
the  production  of  anesthesia  is  always  attended  by  a  danger  which, 
though  small,  is  positive,  and  that  fatal  accidents  will  always  occur 
from  time  to  time.  There  are  few  things  in  medical  literature  more 
tiresome  than  the  arrogant  assertions  of  various  surgeons  that  they 
have  never  had  a  fatal  accident  from  chloroform  or  ether  because  of 


*  From  ILme  to  tima  varioitv  suivn^ond  have  eAsayed  to  ft^lnl  itt  the  produiHion  tind  proloDeK- 
UoA  rti  m^rwthtAin  by  tliF  iiMF  of  narvulic  «Jka]nid*-  flypo<ii3niijc  injci^iiontt  t-l  marpltine  ubv^n  hut 
tia  hour  tM^fore  tht  iDhalnikon  nf  ihi'  dru^  liavc  beta  much  pmployeoJH  but  it  id  duubifuL  whi?th«r 
Iber  a/e  ot  n«1  advaikLocP-  In  19(XI,  SchnPiderLin  proponed  the  t<ub«(j(utiaD  itt  tropolamtnr^'mnr^ 
plm»  tumatit  lor  enlinary  ■urciiml  anolhesia  and  lii*  toethoil  hu  found  same  following  (nee  p.  111). 
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the  special  methods  by  which  they  have  used  them.  May  their  conceit 
die  with  them.  All  that  a  surgeon  can  hope  for  is  to  reduce  the  number 
of  these  accidents  to  a  minimum. 

Chloroform  has  the  advantages  over  ether,— that  it  produces 
anesthesia  much  more  quickly,  that  it  is  less  unpleasant  to  the  patient, 
usually  does  not  cause  so  much  struggling  and  is  less  likely  to  be  fol- 
lowed by  after-nausea  and  vomiting.  These  advantages,  while  not 
to  be  lightly  thrust  aside,  are  not  to  be  compared  in  importance  with 
the  question  of  the  comparative  danger  of  the  two  anesthetics.  We 
may  reach  a  conclusion  as  to  this  factor  either  by  studying  the 
statistics,  or  by  a  study  of  the  physiological  action  of  the  two  drugs. 

For  reasons  given  by  H.  C.  Wood,  in  his  address  before  the  Berlin 
International  Congress,  it  is  doubtful  whether  one-half  of  the  deaths 
produced  by  anesthetics  have  been  reported,  though  many  have  been 
recorded.  The  consensus  of  the  studies  of  Coates,  Gould,  Garree, 
and  Gurlt,  covering  in  all  several  millions  of  inhalations,  places  the 
mortality  from  chloroform  at  about  one  death  in  about  3,500  cases; 
from  ether,  at  about  one  in  15,000.  It  must  be  considered  established, 
therefore,  that  the  ratio  of  deaths  from  chloroform*  is  about  four 
times  greater  than  from  ether. 

The  study  of  the  physiological  effects  of  the  drug  must  likewise 
lead  to  the  conviction  that  chloroform  is  much  more  dangerous  than 
ether.  Chloroform  is,  at  least,  as  active  a  respiratory  poison  as  ether 
and,  besides,  is  a  direct  depressant  to  the  heart,  while  the  efifecta  of 
ether  upon  that  organ  are  comparatively  slight.  This  opinion  has 
been  controverted  by  some,  especially  by  the  so-called  Hyderabad 
Commission,  but  it  seems  unnecessary  to-day  to  go  into  the  details 
of  the  proof  of  this  truth.  The  evidence  brought  out  by  H.  C.  Wood 
shows  that — "chloroform  acts  much  more  promptly  and  much  more 
powerfully  than  does  ether,  both  upon  the  respiratory  centres  and 
the  heart;  that  the  action  of  chloroform  is  much  more  persistent  and 
permanent  than  is  that  of  ether;  that  chloroform  is  capable  of  causing 
death  either  by  primarily  arresting  the  respiration  or  by  primarily 
stopping  the  heart,  but  that  commonly  both  respiratory  and  cardiac 
functions  are  abolished  at  or  about  the  same  time;  that  ether  usually 
acts  very  much  more  powerfully  upon  the  respiration  than  upon  the 
circulation,  but  that  occasionally,  and  especially  when  the  heart  is 
feeble,  ether  is  capable  of  acting  as  a  cardiac  paralyzant  and  may 
produce  death  by  cardiac  arrest  at  a  time  when  the  respirations  are 
fully  maintained."  These  conclusions  have  Ijeen  confirmed  by  John 
A.  Mac  William,  who  has  recorded  ciises  of  death  in  the  lower  animals 
from  chloroform,  in  which  there  was  primary  collapse  of  the  heart; 
and  by  the  studies  of  the  Lancet  Commission,  which  found  that  out 
of  three  hundred  and  fifty-seven  deaths  caused  by  chloroform,  whose 


*  It  U  probable  that  clilorofonn  in  leK't  dani»Tt>uft  in  tropical  thw  fn  temperate  dimates. 
Evana  pfenenli*  ei'ideiic«  in  conlirmation  *pf  ihin  lo  "how  that  Jeathji  from  chloroform  are  mqrr 
frequent  dunnK  llie  coUJ  rvawinF'  itt  Ihe  year.  Il  is  entirely  pon^ibLe  tliat  tbe  iiicreaned  volatility 
at  tikis  rlniA,  at  hiirher  lemperHiuref',  raciliral<''*irs«1irtiiiMLliciik  frftm  tlie  boily  ami  tliTeforv  larwens 
the  ilanEei^  at  iff*  ui>e. 
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records  it  had  exfttnined,  the  fatal  result  was  caused  by  cardiac  failure 
two  hundred  and  twenty-seven  times,  by  respiratory  failure  eighty 
times,  and  by  simultaneous  failure  of  the  two  functions  seventy- 
seven  limes. 

On  account  of  its  danger  we  are  firmly  convinced  that,  under 
ordinary  circumstances,  ether  should  always  be  given  the  preference 
over  ehlorofonn  in  the  production  of  general  anesthesia.  There  are 
certain  conditions,  however,  in  which  a  careful  surgeon  is  justified 
ia  his  choice  of  chloroform. 

Because  of  its  far  greater  potency  in  proportion  to  bulk,  in  cases 
where  the  anesthetic  has  to  be  transported,  as  in  military  surgery, 
the  impracticability  of  carrying  the  large  quantities  of  ether  necessary, 
affords  justification  for  the  use  of  chloroform.  Further,  in  cases  where 
rapidity  of  action  is  essential,  as  in  strychnine-poisoning  or  under 
certain  exigencies  in  military  surgery,  chloroform  is  again  to  be 
employed. 

Besides  these  conditions,  however,  there  are  certain  diseases  which 
greatly  enhance  the  danger  of  ether,  and  may  properly  lead  to  a 
preference  of  ehlorofonn.  Foremost  among  th&se  stand  inflantmations 
of  the  respiratory  tract.  On  account  of  the  concentration  of  ether 
vapors,  necessary  to  produce  anesthesia,  there  is  generally  much  more 
irritation  of  the  re.spiratory  mucous  membranes,  which  may  give 
rise  to  a  dangerous  or  even  fatal  pulmonary  inflammation.* 

EHsease  of  the  kidneys  is  frequently  spoken  of  as  an  indication 
for  a  preference  of  chloroform.  This  opinion,  however,  is  not  well 
borne  out  by  either  scientific  considerations  nor  yet  by  the  practical 
results  wluch  have  followed  the  use  of  the  anesthetics. 

Albuminuria  may  bo  considered  a  aiifficienlly  acciirale  evideiica  of  rennl  irri- 
Ultitm  lo  enable  ihe  practitioner  to  use  it  as  a  working  teHt.  A  largo  iiumbor  of 
sludiea  as  to  the  effect  of  anesllietics  upon  the  urine  have  l)eeii  made  by  dilTcrent 
clinicians.  Eisendratb  slalee  that  albuminuria  was  produced  in  his  ciisee, — 25  per 
cent,  by  elhcr.  a2  per  cent,  by  chloroform;  and  casts  were  found  in  2H.3  per  tent. 
after  ether.  21.4  percent,  after  chloroform.  In  Wunderlich'sBtudieHlhe  restdla  were 
24.fi  per  cenl.  after  ether,  34,8  per  cent,  after  ohlorofonn.t  Ogden  toiitid  tube-cuais 
in  70  per  cent,  of  elheriiations.    StalemenU  of  other  invoai.igators,  «lioni  we  shall 


*  Ethtr  Pjmmoftia. — &evtte  and  pvpn  SttMi  pneumnnin  tuu  fo  fTvquentLy  ToIIdwhI  llie  use  of 
I  kDostbMta  that  x\if  pc^uibiUry  of  iU  occiim>tir«  iriu91  he  cMnHJdtrod  uup  cf  \ht  »enou»  dai^Rvn  Qf 
I  feDavtlMBU.  Allah  ing  ihut  phtXicWs  of  (dihI  iiuky  pnlcr  ihr  lT^nir'4  during  the  naroDvis  And  pitiduf4 
irdunmAtory  ohiui^fti,  rherf?  ha^  txH^it  a  :rEKliMif:y  Eci  LvLtvi;  Tlinl  vllior  (iitoumoitm  muiv  fiwiuruilly 
lolidw  the  uj«  or  «1hvr  tlibri  nf  cltlbnifDnii.  luid  in  ijup  Id  llie  \^ca\  ii-nULUl  atlion  uf  tli«  tlher. 
The  Huerph  of  RipliarJ  Uol^h«r  Iiil'^  Ip<J  liim  W  the  conolii'-Kiih  thnf  Iht.  pii.^uiiiv>nin  it  rvnlly  due  lo 
lb*  tnluklBlioii  of  bectrria  Frocn  i^lp  nioulli  inru  llie  I-udk.  Ihal  <hinn|F  ^Tlipriimiori  Ihpn-  i«  prac- 
Unlly  na  LrriLnlloD  of  t\\e  broncliial  ajiirouF.  [iiL'mbriinc3  hy  plher,  at"i  Il,n1  1I14?  rlVlp^  wliti^ll  Ikrr 
btmM  tiaiiug  ihe  nArc«4;v  «i^  d\iL>  irj  iht-  iuhjiluTioit  ...f  -f^ljva  wh\cJt  mitu  tar^^tubr  nmi.iAy  6^  lowerinu 
Iht  AfWaf,  iHntino  ^  fi  ***^  ndf,  and  LffpAfiQ  tht  tHumOt  iiff  irte  da  jniaa\hlp  ]rom  tlic  fl^rrr/iori.  Ally 
oiecliWiieal  obttarle  lo  ttnwhifi^,  arcordiuf  To  llolt^clier  grmlly  iaf^rtB^Fi-  ibr  tiktlibo.jd  of  Ibn 
ini^rklion  of  hoIlv-ii,  and  ilie  coitAe()u«n1  diLD4{er  of  paeumonin.  AoooTdinf  Ti>  oiir  belief,  this 
■^■Htc^.  aLtliDUieh  pxlivmely  jmponjiiil  ond  autuTrnli^'e  an  puintiiii;  uul  oiip  cause  of  cllii-t  pufiu- 
OUHiia.  dn*^  not  di^rove  the  di;let«ritiu»  elTrrt  of  ihe  irritniiT  Aelinn  uf  elher- 

1  For  dntnarale  article"  on  fbe  aolioD  of  cMotufomi  on  tire  urine  and  kidn^yK.  ne  F.  NachiKl 
l.lwAiv  !,  Klin.  n,irv'iFir,  18B0.  li.l,  alNi  OHenrld.  Bahafi  and  H»bi  l/(  Polyrlmicp.  18(M1,  iii.) 
Tv^eh  llie  (i>nclU"ion  thai,  allliouiEli  ether  pniducr«  "liiEhl  rhunitiw  in  the  klilneyt  mure  ffequeuTly 
tliLD  doa  rhlofoform.  it  never  cvusei  auch  profound  alteration. 

Aj  heairinjE  upon  ihe  question  of  the  efTeet  of  t*iher  iLn4-j>lhe'ia  upon  the  kidney,  il  l»  inlerefltiae 
lo  atal«  1h*1  F,  S  Wat-oTi  and  W,  T.  Bailpy  have  fotinil  that  tT>  the  nonniil  kidney,  eo  far  as  the 
It  fllari  Phloriditn  Tr^I  i"  Foncenird,  ether  inrreaivH  funrlional  aelivity  of  the  kidney,  hut  when 
Uw  kidney  ii  alreadv  diseawJ  wemi'  ftum  the  beginning  10  dcpiras  the  leual  fuiiilion  {Mad,  aiut 
Siirt,  Rrp:  Boaton  Oty  Hwpttal,  1902). 
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not  quote  in  det&il,  indicate  th&t  the  occurrence  of  distinct  albumiDuria  after  uk»- 
thesia  in  peraons  with  sound  kidneys  is  less  frequent  than  these  statistics  would 
indicate;  but  all  tbe  statistics  Btrongly  point  towards  the  opinion  that,  while  both 
ether  and  chloroform  seriously  aRect  the  kidneys,  ether  is  less  dangerous  than  is 
chloroform.  These  climcal  conclusions  are  certainly  borne  out  by  the  rasults  ob- 
tained in  animals  by  various  investigators.  According  to  Kemp  and  Thompson, 
during  etherization  in  the  animal  there  is  always  accompanying  the  Grst  rise  of  blood- 
pressure  an  expansion  of  the  kidney  fallowed  by  a  shrinkage  of  the  organ,  if  the 
anesthesia  be  prolonged;  but  this  has  been  found  by  Buxton  and  Levy  not  to  be  a 
constant  phenomenon.  Buxton  and  Levy  failed  to  produce  com[dete  suppnadiHi 
with  ether,  but  did  get  lessening  of  tbe  secretion  and  as  the  result  of  their  research 
think  that  there  is  very  little  evidence  to  show  that  ether  has  an  active,  direct 
influence  upon  the  secreting  structure  of  the  kidney.  All  observers  seem  to  find 
that  in  chloroformizatlon  the  volume  and  activity  of  the  kidney  steadily  decrease. 

The  choice  of  the  surgeon  between  the  two  great  anesthetics 
should,  in  most  cases  of  renal  disease,  be  influenced  by  the  existence 
of  secondary  efTeets  of  the  disease.  If,  for  instance,  in  any  case  there 
were  pronounced  degeneration  of  the  heart-muscles,  the  selection 
should  fall  upon  ether.  If  there  were  any  reason,  on  the  other  hand, 
to  believe  that  there  was  in  the  case  a  tendency  to  serous  exudation, 
the  danger  of  the  production  of  cedema  of  the  lungs  by  ether  through 
its  local  irritant  action  would  be  sufficient  reason  for  the  selection  of 
chloroform.  In  doubtful  cases  of  cardiac  complication  it  might  be 
good  practice  to  commence  the  anesthesia  with  ether,  and,  when 
once  its  stimulating  action  was  established,  to  continue  the  narcosis 
by  the  use  of  chloroform. 

Examination  of  the  Patient. — Before  administering  the  anes- 
thetic, careful  examination  should  be  made  by  the  anesthetizer  for 
the  determination  of  any  physical  condition  which  would  enhance 
the  danger  of  the  anesthesia.  Among  the^^e  conditions  most  commonly 
to  be  looked  for  are:  Organic  Brain  Diseases,  including  Tumors; 
Atheromatous  Conditions  of  the  Blood- Vessels;  Organic  Affections  of 
the  Heart,  of  the  Lungs,  and  of  the  Kidneys. 

Brain. — Brain-tumors  and  other  organic  forms  of  cerebral  disease 
are  very  serious  contraindications  to  the  use  of  anesthetics;  even 
where  there  is  no  demonstrable  brain-le.sion,  if  there  l>e  reason  strongly 
to  suspect  atheroma  of  the  vessels,  anesthesia  should  be  induced  with 
the  greatest  reluctance.  In  a  number  of  cases  apoplexy  has  resulted 
during  or  immediately  after  the  anesthesia.  Moreover,  death  has 
frequently  abruptly  occurred  immediately  after  the  sudden  removal 
of  a  large  cerebral  tumor — the  introduction  of  the  finger  between  the 
lobes  of  the  brain — or  other  procedure  which  affects  the  intracranial 
pressure.  These  deaths  have  resulted  both  from  re-spiratory  failure 
and  from  sudden  cardiac  arrest,  and  are  probably  the  result  of  the 
loss  of  the  resisting  power  of  the  respiratory  and  vaso-raotor  centres, 
making  them  unable  to  withstand  variations  of  brain- pressure  which 
in  their  normal  condition  would  not  seriously  influence  them.  It  is 
evident  that  the  surgeon  should  l>e  as  careful  as  pos.sible  in  his  opera- 
tive procedures  to  avoid  sudden  disturbances  of  the  brain.  Which 
anesthetic  is  to  be  given  the  choice,  in  diseases  of  the  brain,  there  ia 
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not  yet  aufficient  evidence  to  clearly  indicate.  There  has  been  in 
some,  to  a  certain  extent,  a  feeling,  not  supported  by  any  positive 
evidence,  that  chlorofonu  ia  preferable,  but  in  a  discuHsioo  which 
took  place  in  the  College  of  Physicians  of  Philadelphia,  November, 
1902,  a  number  of  cerebral  surgeons  of  large  experience  were  unani- 
mous in  asserting  that,  in  cerebral  surgery,  ether  is  the  least  dangerous 
anesthetic. 

Heart. — When  valvular  disease  of  the  heart  does  not  produce  any 
distinct  functional  disarrangement  of  the  heart,  and  when  the  hearts 
muscle  is  in  a  fair  condition  of  health,  anesthesia  may  be  induced, 
provided  the  circumstances  of  the  case  are  such  as  to  justify  the 
surgeon  taking  a  slightly  increased  risk.  The  key  to  the  situation  is 
not  the  valvular  lesion,  but  the  condition  of  the  muscle.  A  loud 
murmur  usuahy  depends  for  its  loudness  not  only  upon  the  character 
of  the  valvular  lesion  but  also  upon  the  force  which  drives  the  blood 
through  the  diseased  orifice-  A  loud  murmur  is,  therefore,  on  the 
whole,  not  more  strongly  contraindicative  of  anesthesia  than  is  a 
feeble  one;  indeed,  as  the  feeble  murmur  is  more  commonly  asso- 
ciated with  feeble  heart-walls,  greater  care  must  be  exercised  when 
such  murmur  exists  than  when  a  loud  bruit  everywhere  forces 
itself  upon  the  physician's  attention.  In  all  cases  of  heart  disease, 
whenever  it  is  possible  to  avoid  the  use  of  an  anesthetic  by  the  em- 
ployment of  cocaine  or  by  other  local  device,  thi.s  should  be  done. 
No  condition  of  the  heart  is,  however,  an  absolute  contraindication 
to  the  use  of  the  anesthetic;  under  certain  circumstances  anesthesia 
may  be  produced  when  the  heart  is  in  advanced  fatty  degeneration. 
Jt  must  be  remembered  that  the  shock  and  nerve-strain  which  attend 
a  major  surgical  operation  without  anesthesia  would  endanger  the 
&rre6t  of  a  fatty  heart  even  to  a  greater  degree  than  would  the  anes- 
thesia, so  that  the  question  is,  alter  all,  as  to  the  imperativeness  of 
the  proposed  operation. 

In  diseases  of  the  heart  the  action  of  chloroform  upon  the  heart 
makes  it  very  dangerous.  In  cases  with  wide-spread  pulmonic  engorge- 
ment, and  a  tendency  to  exudation  into  the  lung-vessels  and  smaller 
bronchial  tubes,  the  local  irritant  action  of  ether  upon  the  mucous 
membranes  is  so  deleterious  that  the  surgeon  is  placed,  as  it  were, 
between  Scylla  and  Charybdis.  and  may  in  an  individual  case  have 
great  difficulty  in  deciding  what  Is  best.  Some  surgeons  prefer 
under  these  circumstances  the  so-called  ■1.  C.  E.  Mixture,  which 
contains  too  much  chloroform  to  be  of  any  advantage.  A  better 
mixture  consists  of  six  part.s  of  ether  and  one  of  chloroform,  added 
together  at  the  time  of  use.  Chloroform  is  especially  dangerous 
when  ortbopnoea  exists;  it  is  doubtful  whether  in  such  a  case  its  use 
is  ever  justifiable. 

Lunga. — Organic  disease  of  the  lungs  seems  to  be  a  less  serious 
bar  to  the  use  of  anesthetics  than  might  naturally  be  expected.    The 

iger  appears  to  be  in  proportion  to  the  acuteness  of  the  disea-w 
ihcr  than  to  its  extent.     A  chronic  pulmonary  condition,  such  as 
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tuberculosis,  may  involve  a  considerable  proportion  of  the  pulmonary 
area  without  forbidding  the  use  of  the  anesthetic,  while  in  ordinary 
acute  bronchitis  the  anesthesia  may  be  attended  with  grave  risk. 
Only  under  the  most  urgent  circumstances  should  anesthesia  be 
attempted  when  in  an  acute  pulmonary  disease  the  symptoms  are 
o£  sufficient  intensity  to  produce  even  slight  dyspacea.  In  recent 
pleurisy  or  pleuro-pneumonia,  with  any  embarrassment  of  the  respi- 
ration or  duskiness  of  the  countenance  anesthetization  is  almost 
absolutely  unwarrantable. 

Of  the  chronic  pulmonic  affections,  probably  emphysema,  asso- 
ciated as  it  so  frequently  is  with  weakness  of  the  right  heart,  causes 
the  most  solicitude  to  the  anesthetizer.  The  irritant  local  action  of 
ether  is  an  important  element  when  the  lining  membrane  of  the  tubes 
or  air-vessels  is  seriously  implicated;  indeed,  our  own  opinion  is 
very  positive  that  in  some  of  the  deaths  which  have  occwrred  in  persons 
with  diseased  kidneys  from  cedema  of  the  lungs  directly  after  etheriza- 
tion the  cause  of  death  has  been  the  local  irritant  action  of  the  ether. 
It  would  appear  also  that  wide-spread  organic  changes  in  the  lungs 
sometimes  so  interfere  with  the  absorption  of  ether  that  it  becomes 
exceedingly  difficult  to  produce  complete  anesthesia.  The  dictum  of 
Hewitt,  that  in  extreme  emphysema,  in  chronic  bronchitis  attended 
by  expectoration  and  dyspncea,  and  in  advanced  pulmonary  phthisis, 
chloroform  or  some  other  mixture  containing  chloroform  should  be 
employed,  is,  we  believe,  correct. 

In  obstructive  laryngeal  disease,  or  when  contraction  of  the  lumen 
of  the  trachea,  either  from  within  or  without,  produces  dyspncea, 
extreme  caution  must  be  exercised  in  the  use  of  the  anesthetic.  Under 
these  circumstances  the  chances  of  ether  increasing  the  mechanical 
asphyxia  by  irritating  the  larynx  or  trachea  are  very  great,  so  that 
chloroform  is  preferable;  or  chloroform  may  be  employed  at  first, 
and  ether  given  when  the  reflexes  have  been  abolished  by  the  obtUnd- 
ing  of  the  nerve-centres.  When  the  laryngeal  obstruction  is  of  the 
nature  of  a  spasm  and  not  of  an  organic  change,  the  use  of  the  anes- 
thetic is  free  from  extraordinary  danger;  but  it  must  be  remembered 
that  frequently  in  such  cases  there  is  more  or  less  laryngeal  irritation, 
so  that  chloroform  is  preferable  to  ether, — a  conclusion  which  is 
strengthened  by  the  necessity  which  often  exists  for  the  prompt 
action  of  the  anesthetic. 

'  In  certain  cases  the  mechanical  obstruction  may  be  a  tumor  in  the 
mouth  or  other  lesion  above  the  respiratory  tract  proper,  but  if  the 
respiration  be  interfered  with,  the  general  principles  just  enunciated 
hold  good. 

Hepatic  Conditions. — L.  G.  Guthrie  has  called  attention  to  the 
excessive  fatality  attending  the  use  of  chloroform  in  children  suffering 
from  fatty  degeneration  of  the  liver.  The  time  of  death  in  nine  recorded 
cases  was  from  ten  hours  to  nine  days  after  the  operation,  so  that  the 
cases  really  belong  among  those  considered  in  the  After-effects  of 
Anesthesia  (see  page  49).    There  is  sufficient  ground  for  the  generali- 
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zation  that  anesthesm  should  be  produced  with  the  greatest  relurlance 
in  all  persons  suffering  from  chronic  fatty  degeneralion  of  the  liver, 
and  thai  when  anesthesia  must  be  produced  in  such  cases,  ether  and 
not  chloroform  should  always  be  selected. 

Diseases  of  the  Kidney. — So  far  as  our  reading  goes,  Thomas  A, 
Emmet  was  the  first  to  report  cases  of  fatal  urinary  suppression 
produced  by  the  inhalation  of  ether  in  persons  suffering  from  chronic 
Bright's  disease.  His  statements  have  teen  followed  by  reports  of 
numerous  similar  cases,  and  led  to  the  wide-spread  opinion  that 
ether  should  not  be  used  when  there  was  chronic  disease  of  the  kidneys. 
It  is  now,  however,  established  that  chloroform  is  capable  of  causing 
severe  renal  irritation,  and  the  whole  drift  of  the  evidence  is  to  show 
(hat  in  this  respect  it  is  much  more  active  than  is  ether,  so  that, 
though  renal  disease  is  a  contraindication  to  the  use  of  any  aues- 
ihetic,  if  anesthesia  must  be  pro- 
duced under  the  circumstances, 
ether  is  safer  than  is  chloroform. 
(See  p.  39.) 

■  In  regard  to  the  preparation  of 

'    the  patient  aside  from  his  physical 
examination,    the   rules   are    very 

(simple,  but  very  important. 
First,  except  in  emergency  oper- 
utions,  the  anesthetic  should  not 
be  given  less  than  six  houra  after 
a  meal;  second,  clothing  should 
always  be  loose,  so  as  to  not 
'ihstruct  in  any  way  respiratory 
movements;  third,  false-teeth,  and 

other  movable  objects  should  be  taken  out  of  the  mouth:  finally, 
the  anesthesia  should  always  be  commenced  in  a  recumbent  posture. 

Administration  of  the  Anesthetic.^The  rjuestion  of  the  Inhaler 
to  be  used  is  one  of  some  importance.  Although  not  able  to  give 
definite  statistics  upon  the  fact,  we  are  strongly  inclined  to  believe 
that  deaths  from  anesthesia,  and  especially  from  ether,  are  propor- 
tionately more  frequent  in  Europe  than  in  America.  If  this  be  bo, 
one  reason,  it  seems  to  us.  is  to  lie  looked  for  in  the  use  of  the  Clover 
and  other  forms  of  closed  inhalers,  with  which  the  anesthesia  pro- 
duced is  to  a  greater  or  less  extent  due  to  mechanical  asphyxiation. 
Sherrington  and  Sowton  have  shown  that  the  presence  of  carlwuic 
acid  in  the  perfusing  liquid,  exaggerates  the  depre.ssant  action  of 
chloroform   upon    the    heart. 

For  (he  inhalation  of  ether  the  inhaler  invented  by  O.  H.  Allis 
is  probably  as  good  as  any  upon  the  market.     It  is  based  upon  the 

sry  that  the  patient  to  be  etherized  should  be  supplied  with  an 

idance  of  air  impregnated  (vith  the  vapor  of  ether.  It  consists 
efflentially  of  a  series  of  foldings  of  muslin  on  a  wire  framework, 
uranged  almost  like  the  gills  of  a  fish,  so  as  to  allow  the  air  to  pass 
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freely  through,  but  everywhere  to  come  in  coutact  with  the  ether. 
The  ether  is  dropped  or  sprinkled  equally  over  the  whole  surface  of 
the  muslin,  whence  it  i8  rapidly  evaporated  so  that  the  patient  can 
receive  as  large  a  dose  as  desirable  of  the  anesthetic  y«t  the  respiration 
be  not  in  the  least  interfered  with.  For  chloroform,  preference  may 
be  given  to  Esmarch's  inhaler  or  one  of  its  various  modifications.  This 
consists  of  a  light  wire  framework  over  which  is  fastened  surgical 
gauze,  the  framework  being  so  arranged  that  the  gauze  is  held  some 
distance  from  the  patient,  avoiding  the  danger  of  inhaling  the  con- 
centrated chloroform  vapors.  An  inhaler  which  has  received  con- 
siderable commendation  in  Europe  ia  the  Roth-Drfiger  inhaler,  an 
apparatus  invented  for  the  purpose  of  giving  a  mixture  of  chloroform 
with  oxygen.  It  is  claimed  by  Roth  that  under  these  circumstancea 
the  chloroform  remains  unchanged,  although  Ernst  Falk  believed  that 
his  chemical  studies  have  demonstrated  that  after  twenty  minutes 
of  narcosis  there  is  a  distinct  decomposition  of  the  chloroform.  Either 
ether  or  chloroform,  however,  may  be  safely  and  confidently  admin- 
istered without  the  use  of  any  more  complicated  mechanism  that  a 
few  thicknesses  of  surgical  gauze.  Four  or  five  thicknesses  of  gauze 
may  be  lightly  held  over  the  mouth  and  nose  of  the  patient  and 
the  ether  dropped,  drop  by  drop,  upon  the  gauze  just  below  the 
nostrils.  When  chloroform  is  the  anesthetic  the  gauze  should  be 
held  a  little  distance  from  the  face  to  allow  the  admixture  of  ^r 
beneath  the  gauze. 

The  unpleasant  sensation  which  gives  the  patient  so  much  dis^ 
comfort  may  be  largely  avoided  if  not  altogether  obviated  by  a  very 
slow  administration,  beginning  with  one  or  two  drops  at  a  time  and 
increasing  gradually  as  the  patient  becomes  accustomed  to  the 
anesthetic  until  the  appearance  of  delirium  of  the  first  stage,  when, 
if  ether  is  being  used,  it  should  be  pushed  as  rapidly  as  possible.  It 
must  be  remembered  that  the  danger  from  ether  is  largely  proportion- 
ate to  the  total  quantity  of  the  anesthetic,  while  the  danger  from 
chloroform  is  chiefly  dependent  upon  the  concentration  of  the  chloro- 
form vapor  in  the  air  at  a  given  moment.  Never  more  than  three 
and  one-half  per  cent,  of  the  chloroform  should  be  contained  in  the 
inspired  air.* 

The  use  of  ether  at  night  requires  care.  We  have  seen  a  flame,  by 
lighting  the  vapor,  pass  over  eight  feet  and  set  on  fire  the  ether  sponge 
and  the  patient.  Since  the  vapor  of  ether  is  heavier  than  air,  when  the 
anesthetic  is  used  at  night  the  light  should  always  be  elevated.  The 
administration  of  chloroform  at  night  is  also  not  free  from  danger. 
Attention  has  been  called  by  various  practitioners  to  violent  catarrhal 
inflammations  of  the  respiratory  passages,  and  even  to  fatal  pneu- 
monias, which  have  been  produced  by  the  use  of  chloroform  in  confined 
rooms  with  artificial  light.  It  has  been  shown  by  the  analyses  of 
Bosshard  and  others  that,  under  the  circumstances  mentioned,  by 

*FoT  methiwli  of  deTeimininA  the  ptioetitago  of  chlomfann  in  a  mixlure  of  its  vapor  vitli 
air,  BH  Brit.  Mid.  Joitrn..  1903,  vol.  i.  p.  1420. 
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the  decompositioa  of  thlorofonn  there  1$  liberated  frpe  chlorine  tad 
also  phos^oe  gas,  to  which  probably  are  due  the  local  inflammations.* 

Symptoms. — The  narcosis  produced  by  ethex  and  chloroform 
may  be,  for  convenience,  dlrided  into  three  stages:  Krst.  excite- 
ment; second,  anesthesia:  third,  collapse. 

The  first  stage  is  usually  more  marked  with  ether  than  with 
chloTofonn.  The  first  symptoms  obse^^"ed  are  a  sense  of  choking  which 
ia  referable  to  the  irritant  action  of  the  v,ipor  upon  the  mucous  mem- 
branes of  the  upper  respiratoni*  tract.  This  irritation  of  the  fauces 
mar  lead  to  great  irregularity  or  even  to  complete  cessation  of  the 
respiration. 

Tbe  raopntoij  idteDomena  seeia  to  b«  the  same  in  the  lower  mammalia  as  in 
man.  Tbe  primary  arrest  of  respir»iion  during  the  firet  etafms  o(  etberinition  is 
undouhtedly  due  to  «  local  irritation  of  the  mucous  membranes  of  the  air-fa.ti(»|:t«. 
Accordiog  to  Kntachmer.  in  the  rabbit  it  is  prevented  by  previous  aertiiin  o(  thti 
trigemiiul  oerves,  but  ttol  by  di\'ision  of  the  V'sgi;  nor  dots  it  ornir  when  the  ether 
is  Mlnuiusterad  througb  a  tracheal  fistula.  This  would  indicate  that  the-  respiratory 
disturbaoce  is  due  to  irritation  of  the  peripheral  trigeminal  ner\tis,  but  II.  X.  IUi« 
has  found  that  in  the  dog  tracheal  irritation  with  ether  produrea  rrspiraiory  arrmt, 
which  is,  however,  prevented  by  previous  section  of  tbe  \'agus.  An  ^tatml  by 
P.  KnoU,  the  arrest  of  respiration  is  sometimps  re^^aced  by  very  irregular  breath- 
ing. The  importance  of  the  matter  is  increafed  by  the  fart  that.  KratschmeT  lum 
DOtieed  that  the  disturbances  of  respiration  are  accompanied  byspasm  of  tite  glottis. 
It  is  evident  that  these  disturbances  are  reflexes  due  to  irrit«Iinn  of  the  trigeminal 
mrvta  in  the  upper,  and  of  the  pneumogaslric  filaments  in  the  lower  res|)initoiy 
tract.  They  are  especially  interMting  in  connection  with  tlte  asserted  direct  or 
indirect  affect  of  ether  upon  the  recurrent  laryngeal  nerve. 

Partly  as  a  result  of  the  irritation  of  the  respiratory  tract,  but 
largely  on  account  of  the  alcohol-like  delirium  produced,  the  patient 
struggles  more  or  less  violently.  .\r  in  idcohol,  the  deliriniu  of  ellior 
or  chloroform  is  of  various  characters;  some  p:itieiits  wcn'p.  olliers 
laugh;  some  shout,  some  pray,  sonic  nivc,  nml  some  t^oconii'  exceed- 
ingly pugnacious.  In  rare  instances  the  dresini,''  are  emtie;  and 
case.s  are  on  record  in  which  there  were  distinct  evidence.-!  of  Ihe 
occurrence  of  a  complete  venereal  orgasm.  In  this  stage  tiic  palient 
in  most  case.-)  may  be  more  or  less  iwrfectly  amused.  In  ran>  inHtanecs 
however,  unconsciousness  has  l)cen  retained  until  cmnpletc  aiie.-itliesia.t 
The  face  is  warm,  flushed  and  moist.  The  pulse  is  sumewhat  tiioro 
rapid  than  normal,  largely  on  account  of  Ihe  si  niggling  iif  the  palient. 
but  of  good  volume.  The  pupil  may  Lie  somewhat  dilated  hut  readily 
contracts  to  light. 

The  second  stage  is  that  of  surgical  anesthesia.  There  is  complete 
loss  of  sensation  with  uncon.sciou,snes.s.  the  patient  being  In  a  deep 
stupor  from  which  he  cannot  lie  anmi^ed.  The  reflexes  art!  mostly 
abolished  although  certain  ones,  the  conjunctival  and  rcspiralnry 
reflexes,  may  be  retained.     The  muscles  are  n-laxcd  hut  kei'p  their 


•CoDiuIl  ZwiiW  (Brrl  Klin.  Warhfnirk.,  IWW).  I>.  It.  I'mlli-m-n  (/.imA-n  I'rarlM.mrr.  ilii.l. 
and  BnuidmbrtJ  ICnrr.  Bl.  f.  .SVAutuit  AerHr.   1MB7,  i\vm,;    ,\rrh    I.  Iltiu""'.   IW".  M11.1, 

troI*rii»n  'Sunnom,  i'hian-iom.  t'lijL&lrlpliia.  iH'llli  ..inlr'r*.  rliiLl  In-  In*'.  <'\ITiirl|.*l  Imp"  iiwii 
Msth  wjthoul  pAin'.  ftnd  Snow  rclatcB  the  fuitocJolr  of  a  rliilil  who  playAl  wirli  \n^  Invp,  iliiniiK  *\i* 

■licm  of  lithotomy. 
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normal  tone.  The  pulse  is,  with  ether,  usually  somewhat  more  rapid 
than  normal  and  of  good  volume;  when  chloroform  is  the  anesthetic, 
it  is  often  much  softer  than  normal.  The  respirations  are  slow  but 
regular  and  deep.  The  face  is  flushed,  the  skin  is  warm  and  moist. 
The  pupil  is  generally  contracted.* 

In  the  third  stage  there  is  profound  collapse,  with  rapid  feeble 
pulse,  very  infrequent  and  shallow  respirations.  The  face  is  of  a 
peculiar  livid  pallor  the  result  of  combined  circulatory  and  respiratory 
failure.  The  pupil  is  dilated  and  non-irritable.  AH  the  reflexes  are 
entirely  abolished  and  the  muscles  lose  their  tonicity.  As  a  result 
of  this  loss  of  muscle  tone  we  get  the  stertorous  respiration  and 
drooping  of  the  comers  of  the  mouth. 

Accidents. — In  practical  anesthesia  it  is  a  matter  of  the 
gravest  importance  to  recognize  the  coming  on  of  accidents.  The 
danger  signals  to  be  looked  for  are:  Dilatation  of  the  pupils,  the  very 
slow  or  irregular  respirations,  stertorous  breathing,  extreme  rapidity 
or  feebleness  of  the  pulse,  changes  in  the  color  or  expression  of  the  face. 

Before  epitomizing  the  treatment  of  the  accidents  of  anesthesia  it 
seems  proper  to  discuss  in  detail  certain  mechanical  measures  which 
may  be  practised  with  advantage, — namely,  Inversion  of  the  Body, 
Cardiac  Massage,  and  Artificial  Respiration. 

Inversion  of  the  Body. — In  the  first  edition  or  the  present  treatiae  it  was  written: 
"Whenever  there  is  any  failure  of  the  heart's  action,  as  is  nearly  always  the  cose, 
the  body  should  be  kid  at  an  angle  of  forty  degrees,  with  the  head  downward,  so 
BB  to  favor  the  ptissage  of  arterialized  blood  to  the  brain"  (E.  L.  Holmes).  Some 
years  after  this  the  method  was  asserted  in  France  to  have  juat  then  originated  with 
N^laton.  It  undoubtedly  lias  value.  The  body  of  the  animal  whose  circulation 
has  been  paralyzed  by  chloroform  acts  in  a  measure  like  a  tube  filled  with  liquid. 
When  the  feet  are  raixed  above  the  head  there  is  a  marked  increase  in  the  blood- 
pressure  in  the  carotid,  with  decrease  in  the  blood-pressure  in  the  femorab;  and 
when,  on  the  olher  hand,  the  feet  are  dropped  below  the  head,  the  blood-pressure 
fails  in  the  carotid,  but  riseN  in  the  fcmorals.  The  respiration  is  not  affected  by  the 
procedure,  but  a  heart  which  has  entirely  ceased  will  often  suddenly  resume  its 
work  when  llie  feet  are  elevated.  Inversion  causes  the  blood  which  has  collected 
in  the  extremely  relaxed  abdominal  vessels  to  fiow  into  and  distend  the  right  side 
of  the  heart,  and  tliis  distention  may  have  sufficient  influence  to  stimulate  into 
action  a  failing  organ. 

Cardiac  Maesage.— In  1889  Pnw  succeeded  in  restoring  animals  to  life,  after 
cardiac  arrest  dtiring  anesthesia,  by  rhythmically  contracting  the  bared  heart  with 
his  fingers,  and  this  so-called  "cardiac  massage"  has  been  employed  to  a  consider- 
able extent  by  surgeons.  W.  W.  Keen  collected  twenty-eight  recorded  cases  witli 
four  successes;   since  this  paper  one  complete  recovery  has  been  reported  by  Sen- 


*  ItBU'lin  {t^  I'rnQrrt  Mid..  S«pt.  1874)  called  attention  to  the  pupil  as  a  jnji<le  in  chJan>- 
formiailion,  nsrinjt  thai,  all  hough  alfitjt  i1  ifuniformly  tlilalwi,  aflernBrds  it  i»  uniformly  immova- 
bly amrracrerl.  ami  Ihiit  thi^  ih  lh«  period  for  operalin)^-  Schluger  it*  in  acoird  wilh  Baudin;  in 
one  huniired  untl  iwrnly  oiil  at  one  hunilreil  and  lwenly-t»u  cai«H  obsEned.  tlif  pupil  was  dilaled 
during  The  Plage  of  excitement,  and  durins  complete  aneifrtie^ia  nnrrowly  conTracted.  He  also 
^tateH  that  if  durinic  aQer^lhesia  the  pupil  return  10  normal,  more  chluroform  i8  required,  but  if  it 
GuddenLy  dilate,  ilajiger  is  imntinent-  At  prewnt.  however,  the  ■:ondilion  of  the  pupil  caimot  b« 
eoiisidered  a  nafe  guide  in  aneslhclisation.  Dogiet  ^Rrichrn't  Archiv  lur  Anal.,  186fi)  allinns  that 
in  rabbilA,  during  the  ^tage  of  excitement,  the  pupil  if  eontraeted,  during  arieathesia  dilateii.  Si^iff 
has  htrenuouHly  combateii  Ibe  qoneluaionp  of  Baudin;  and  ib  a  very  careful  Heneh  of  experimeatv 
on  animuL't  W.  li.  WJn.'<i<'W  founii  Ihat  the  nlale  of  the  pupil  varies  greatly  in  the  name  vlape  of 
Anesihe>'iB.     Thun    in  complete  anevlhe^'ia,  Kimetimes  The  pupil  wa**  widely  dilated,  aometime^ 

coniraele^l;   and  cleulh  >K'melime9  oceurn.fl  wiih  a  dilale<l,  Njmetimer^  with  a  contncted  pupil 

io  the  former  mm  probably  being  syneopal,  in  the  latter  anphyxial  il'hila.  Afrd.  Tima.  vi   275) 
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venoua  injecdon  of  adrenalin  and  (he  practice  of  forced  artificial  respiration  would 
not  succeed,  but  U>  the  use  of  these  metlinda  that  of  tlie  Bimpler  form  of 
cardiac  massage  (No.  1),  especially  in  abdominal  operations,  may  well  be  added. 

Artificial  Respiration, — The  one  mEnsuro  which  wo  have  found  in  experiraenu 
upon  fatally  aneslhetixed  animola  ta  BUrpase,  in  practical  efficiency,  all  othera 
combined  is  artificial  respiration,  by  means  of  which  animals  may  be  frequently 
resuscitated  afler  all  cardiac  and  rcapirutory  movements  liove  apparently  ceased. 

It  ia  evident  that  the  ordinary  mclhocls  of  practising  artificial  respiration  in 
man  are  exceedingly  imperfect  and  feeble,  and  that  in  the  accidents  of  anefllhesia 
so-called  forced  artificinl  respiration  should  be  at  onco  employed.  The  principle 
of  forced  artificial  respiration  consists  aimply  of  pumping  air  into  the  hmgs  by  means 
of  a  beliows.  There  are  several  forms  of  appamiua  tor  tliia  purpose  to  bo  had, 
nearly  all  based  upon  the  principle  originally  brought  fom'ard  by  Fell. 

In  using  this  apparatus,  the  lungs  should  be  thoroughly  but  slowly  expanded 
by  each  stroke  of  the  bellows,  and  a  respiratory  rate  of  about  sixteen  to  twenty  a 
minute  be  steadily  maintained.  It  ia  essential  to  free  the  lungs  and  blood  of  cliloro- 
form  as  rapidly  as  possible,  by  quickly  changing  the  residual  air  of  the  lungs;  but 
of  course  due  care  must  be  exercised  that  no  force  sufficient  to  rupture  air-veaicles 
ho  employed.  When  the  aymplonia  are  protracted,  and  the  bodily  temperature 
falls,  the  bodily  boat  must  be  maintained  by  external  warmth,  and  the  tenipers- 
tvire  of  the  room,  unless  the  air  entering  the  lungs  bo  artificially  healed,  should 
not  be  less  than  SO'  F. 

When  no  apparatus  ia  at  hand  mouth  to  mouth  insufflation  may  be  tried.  A.  E. 
Prince  reports  a  cose  saved  in  this  way. 

In  the  light  of  all  our  present  clinical  and  experimental  knowledge, 
the  following  rules  may  be  formulated  as  embodying  the  treatment  of 
the  accidents  of  anesthesia: 

First. — Unless  the  pulse  be  beating  actively,  partially  or  wholly 
invert  the  body  of  the  patient. 

Second. ^PlAce  tJie  index  fingers  of  each  hand  upon  the  corre- 
sponding comua  of  the  hyoid  bone,  while  the  middle  fingers  rest  upon 
the  angle  of  the  jaw,  and  then  press  forward  and  upward,  the  same 
force  serving  to  extend  the  head  upon  the  neck;  if  this  fail  to  opea 
the  glottis,  by  means  of  a  tenaculum,  thrust  far  back  into  the  base 
of  the  tongue,  draw  it  forward. 

Third. — Make  a  momentary  effort  to  stimulate  respiration  by 
slapping  the  chest,  by  douching  with  cold  water,  or  by  the  method, 
suggested  by  Hare,  of  pouring  a  little  ether  on  the  bared  abdomen, 
so  as  to  get  the  effect  of  cold.  Do  not  waste  time,  if  respiration  has 
failed,  in  any  of  these  attempts, 

fourtA.— Certain  drugs  are  of  great  use.  For  stimulation  of  the 
•respiration  strychnine  is  the  most  potent  agent  we  have;  cocaine  is 
useful  as  an  adjunct.  For  failing  circulation  digitahs  would  be  a 
most  valuable  remedy  were  it  not  so  slow  in  its  action;  it  should, 
however,  be  given  hypodermically,  in  the  hope  that  it  may  act  in  time 
to  be  of  benefit;  probably  injected  intravenously  it  would  be  a  very 
valuable  remedy,  but  we  know  of  no  clinical  records  of  such  use. 
Adrenalin  given  intravenously  is  a  very  quick  and  powerful  circula- 
tory stimulant  but  should  not  be  used  indiscriminately  on  account  of 
the  danger  of  causing  pulmonary  cedema  (see  p.  246).  In  severe 
cases  of  cardiac  failure,  however,  it  is  of  the  utmost  service.     It 
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attributed  to  the  operative  procedure  have  been  due  to  the  chloroform. 
The  correctness  of  this  view  we  have  demonstrated  by  having  such 
deaths  occur  in  the  lower  animals  after  both  chloroform  and  ether 
when  there  had  been  no  surgical  operation,  the  animal  regaining 
consciousness,  but  by  and  by  passing  into  a  condition  of  profound 
asthenia,  with  loss  of  all  functional  power,  ending  in  death.  These 
deaths  are  due  to  anatomical  changes  in  important  organs. 

About  a  decade  eince  it  was  ehown  by  linger  and  by  Path,  that  when,  in  tbs 
dog,  narcosia  is  maintained  for  a  length  of  time  by  tbe  inhalation  of  chloroform, 
there  is  produced  a  fatty  degeneration  which  is  uauaUy  most  marked  in  tbe  liver  and 
kidneys  and  in  the  heart-musciea,  but  may  be  pronounced  in  the  spleen,  in  the  gen- 
eral epithelial  tissucB,  and  in  the  voluntary  muscles.  These  reaearches  have  been 
confirmed  in  their  general  results  in  numerous  experiments  upon  animals  by  Strass- 
mann,  by  Oatertag,  and  by  Kast  and  Meater.  Tedeechi,  in  an  elaborate  study  upon 
guinea-pigs,  has  found  that  the  first  anatomical  alteration  produced  by  chloroform 
consists  of  cloudy  swelling  which  may  go  on  to  degeneration,  or  may  aubeide;  and 
that  even  when  a  considerable  degree  of  apparent  fatty  degeneration  has  occurred 
recovery  is  possible.  He  also  found  that  these  alterations  were  most  severe  in  the 
nervous  system,  which  is  somewhat  contrary  to  the  general  opinion.  Botscharoff 
and  S.  Schmidt  assert  that  they  have  demonstrated  alteration  of  the  heart-gan^ia, 
especially  vacuolation  of  tlie  cells,  after  prolonged  chloroform ization. 

Eugene  Fraenkel  found  in  four  human  subjects,  dying  after  prolonged  chloro- 
formization,  wide-spread  necrotic  degeneration,  especially  affecting  the  heart- 
muscles  and  the  epithelium  of  the  kidney,  and  Carmichael  and  Beattie,  and  Stika 
and  Macdonald  have  reported  widespread  fatty  changes  in  man  fallowing  chloro- 
form anesthesia.  As  these  observations  have  been  abundantly  confirmed  (Bandler, 
Ambrosius,  and  our  own  laboratory),  it  must  be  considered  proved  that  chloroform 
has  the  power  of  producing  tissue-degeneration,  ending  in  death. 

The  possibilily  of  after-effects  from  the  anesthetic  should  certainly  influence 
the  choice  of  surgeons. 

According  to  Dcsgrcz  iind  Niclou.t,  cliloroformizatior  of  the  lower  animals 
causes  ii  gri'at  increiusc  in  the  amount  of  carbon  monoxide  in  the  blood.  Aa  this 
subslancc  ia  produced  by  Iho  decomponilion  of  cldoroform  by  an  alkah,  and  as 
Dcsgrez  and  Nidou.t  liavo  failed  lo  find  that  it  is  increasod  in  the  blood  by  etheriza- 
tion, it  probably  is  produced  in  the  blood  by  Iho  destruction  of  the  chloroform,  which 
destruction  must  be  accom|>anied  hy  the  formation  of  ^■arious  chlorine  compounds. 

On  (he  oilier  hand,  tlie  dcslruelion  of  ether  in  the  ayslem  can  scarcely  yield 
other  than  liarmlcss  educls,  so  that,  a  priori,  after-effects  are  much  more  probable 
from  the  use  of  chloroform  than  from  ether.  This  probability  is  strongly  confirmed 
both  by  ex|«riniental  and  clinical  evidence.  As  the  result  of  many  years'  experience 
in  the  physiological  laboratory,  we  are  very  sure  that  after-deaths  are  much  more 
frequent  in  animals  which  have  been  chloroformed  Ihan  after  ethef. 

In  oxperinients  performed  by  William  Carter  and  H,  C.  Wood  in  the  Univer- 
sity of  Pennsylvania  changes  similar  to  those  caused  by  chloroform  were  found 
in  the  dog  after  etherization.  These  studies  have  licen  corroborated  by  Ihe  researches 
of  Ferdinand  Schenck  and  of  Tedeechi.  Again,  in  a  woman  whose  death  occurred 
twenty-four  Iioutb  after  a  prolonged  clherizalion  in  the  L'niversity  Hospital,  without 
obvious  cause,  n-ide-Hprcad  t.i.ssue-ciianges  were  ftiUTid.  Milller  found  that  chloro- 
form, ether,  ethyl  chloride,  ethyl  bromide,  and  hydraled  cliloral  were  all  capable 
of  producing  these  changes,  but  ihat  they  were  less  nuirked  after  other  than  after 
chloroform.  In  liis  experiments  it  was  found  that  if  a  second  narcosis  was  produced 
lieforo  the  repair  proces-ses  were  completed  the  baneful  effects  were  much  intensi- 
fied even  if  different  nnestlielies  were  used.  He  warns  therefore  that  after  a  pro- 
longed anesthesia  no  seronil  narcosis  should  be  undertaken  for  at  least  three  days. 

In  this  connection  may  be  mentioned  the  observations  of  E.  Becker  who.  In 
two  hundred  and  fifty  experiments  niade  with  ether,  ethyl  bromide,  and  chloro- 
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been  noted  as  high  as  4°  C.  above  the  normal .  When  trapococaine  is  put  in  the  eye, 
aneBthesia  is  said  to  come  on  and  disappear  more  quickly  tlian  with  cocaine,  sensa- 
tion being  suspended  in  leas  than  half  a  minute  after  the  application  of  a  three-pei> 
cent,  solution;  mydriasis  is  usually  absent,  never  very  pronounoed. 

It  is  claimed  for  tropacocaine  tliat  it  is  especially  superior  to  cocaine  for  the 
production  of  spinal  anesthesia,  being  very  much  lees  likely  to  produce  fever  and 
other  disagreeable  symptoms  (K.  Schwarz  and  F.  Neugebauer).  According  to 
Neugebauer,  0.05  to  0.06  gramme  of  the  alkaloid  may  be  injected. 

Orthoform  is  a  white  bulky  powder  very  slightly  soluble  in  water.  It  will 
not  produce  loss  of  sensation  through  the  skin  nor  mucous  membrane  but  is  an 
efficient  anesthetic  when  applied  lo  raw  surfaces.  As  it  also  possesses  some  antisep- 
tic power  it  is  used  chiefly  as  a  dusting  powder  to  burru  or  other  painful  vwtniU. 
Id  gastric  ulcer  it  will  at  times  greatly  relieve  the  pain,  for  which  purpose  five  to 
ten  gr^ns  (0.3-0.6  Gm.)  may  be  given  at  a  dose.  It  is  of  great  servioe  in  alleviat- 
ing pain  in  htbercalous  laryngiiw. 

Stotainb. — This  benzoyl  derivative  was  brought  forward  by  Toumeau  as  being 
hee  toxic  than  cocaine.  It  has  been  used  in  spinal  analgesia  by  Tuffier,  who  aaaerto 
that  it  is  not  followed  by  unpleasant  after-symptoms.  He  injected  on&-half  Ce. 
(8  minims)  of  a  ten-per-cent.  solution.  It  should  not  be  used  in  connection  with 
adrenalin. 

Practical  Local  Anesthesia. — If  it  were  possible  to  prevent 
the  absorption  of  one  of  the  active  local  anesthetics,  after  its  injection 
into  a  tissue,  for  a  sudicient  length  of  time,  the  method  of  local  anes- 
thesia would  be  applicable  to  a  very  large  proportion  of  surgical 
operations.  When,  as  in  the  case  of  a  felon,  the  part  to  be  operated  on 
can  be  tightly  surrounded  by  a  constricting  bandage,  so  as  to  almost 
entirely  shut  ofE  circulation,  it  is  very  easy  to  inject  a  local  anesthetic 
and  afterwards  to  operate  without  the  production  of  pain.  Rarely, 
however,  is  the  surgical  task  so  easy,  and  the  several  processes  dis- 
cussed below  have  been  invented  for  the  purpose  of  overcoming  the 
practical  difficulties. 

InfiUration-Amslhcsia.— In  this  process,  as  devised  by  Schleich, 
the  original  attempt  was  to  increase  the  activity  of  cocaine  by  adding 
to  its  benumbing  power  the  influence  of  the  interference  with  the 
circulation  of  the  part,  and  of  pressure  upon  the  nerve-trunks  of  the 
part,  produced  by  the  injection  of  large  quantities  of  water  directly 
into  the  tissue  to  be  operated  on.  In  this  process,  as  originally  devised, 
the  skin  having  been  frozen  by  means  of  an  ethyl  spray,  the  point  of 
a  large  hypodermic  syringe  is  thrust  into  its  papillary  layer  and  a  small 
mass  of  the  fluid  is  injected,  not  under,  but  into,  the  skin.  The  needle 
of  the  syringe  is  then  pressed  in  a  little  deeper  and  a  new  injection 
made,  the  process  being  continued  until  a  sufficient  depth  is  reached. 
This  method  has  been  applied  not  only  in  minor  but  also  in  major 
surgery.  During  a  large  operation  it  may  be  necessary  to  repeat, 
from  time  to  time,  as  the  knife  of  the  surgeon  cuts  more  and  more 
deeply  into  the  tissues. 

Three  solutions  were  used  by  Schleich.  No.  1,  of  medium  strength,  may  be 
made  by  dissolving,  at  the  time  of  using,  a  powder  composed  of  one  and  a  half 
grains  of  cocaine  hydrochlorate,  one-thini  of  a  grain  of  morphine  hydrocblorat«. 
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Land  three  grains  of  caimnon  salt  in  twenty-aeven  drachma  of  sterilised  water.    No. 

'  2.  Uie  weakest  solution,  contains  only  one-lenth  the  percentage  of  comiue  in  No.  1; 

•  while  No.  3,  the  Elrongest  solulion,  contains  double  the  percentage.  No.  3  is  used 
only  when  there  is  an  active  inflammalory  lesion  of  moderate  extent,  as  in  caae  oC 
a  liiru'ick.  In  many  cases  il  is  esfcnlial  tlmt.  not  only  [he  part  to  bo  opened  but 
Uie  tissues  boneaih  ii  be  infiliratad.    Thus,  a  [unincle  or  abscess  may  be  completely 

I  encompassed  with  a  zone  of  artiGoial  a?denia. 


A  most  important  modification  of  the  method  of  Schleieh's  infil- 
tration anesthesia  has  been  brought  to  the  notice  of  the  profession 
by  its  Inventor,  H.  Braun,  who  found  that  if,  by  local  cooling,  the 
vitality  and  circulation  of  a  tissue  be  interfered  with,  absorption  of 
the  injected  cocaine  will  be  so  long  delayed  that  the  symptoms  of 
poisoning  will  be  put  off  almost  indefinitely  or  may  fail  to  develop  at 
all.  Acting  upon  this  knowledge,  Braun  obtained  from  the  conjoint 
use  of  adrenalin  and  cocaine  such  aatisfactory  results  as  to  apparently 
open  a  new  field  for  the  use  of  local  anesthesia:  by  employing  a  one- 
to  five-per-cent.  solution  of  cocaine  to  which  had  been  added  from 
1:10.000  to  1:100,000  of  adrenalin,  and  beginning  the  operation 
from  one  to  one  and  a  half  hours  after  the  injection,  he  was  enabled 
to  do  trunkal  operations  without  causing  suffering. 

Braun's  method  for  the  production  of  local  anesth^ia  has  been 
followed  by  so  much  of  success  by  various  surgeons*  that  it  would 
seem  lo  !)e  demonstrated  Ihat  adrenalin,  by  its  powerful  constringing 
influence  upon  the  blood-vessels,  not  only  very  sensibly  increases 
the  benumbing  action  of  the  local  anesthetic,  but  also,  by  lessening 
the  rate  nf  the  absorption  of  the  drug,  greatly  increases  the  duration 
of  its  local  activity.  The  further  suggeslion  of  A.  E.  J.  Barker,  that 
the  conjoint  use  of  beta-eucaine  and  adrenalin  affords  a  most  excellent 
method  of  producing  infiltration-anesthesia,  has  been  followed  out 
by  various  surgeons  with  great  satisfaction. 

In  his  original  discussion  of  infiltration-anesthesia,  Schleich  recog- 
nised that  it  was  pos.sible  to  produce  a  transitory  anesthesia  by  infil- 
tration with  pure  water,  and  it  has  been  shown  by  S.  G.  Gant  that  in 
cases  of  superficial  abscesses  and  other  surgical  diseases,  and  in  situa- 
tions in  which  injected  water  will  for  the  time  being,  as  it  were,  be 
dammed  up  in  the  tissues,  it  is  [wssible  to  do  painle.ss  minor  opera- 
tions by  simply  throwing  .sterile  water  into  the  parts  in  such  amounts 
as  to  produce  great  distention.  The  technique  of  the  method  is  as 
follows:  A  fold  of  the  skin  on  one  end  of  the  line  of  the  incision  is 
compressed  between  the  thumb  and  forefinger,  and  then  has  slowly 
injected  into  it  a  few  drops  of  water  so  as  to  produce  a  smaiL,  localized, 

iter-likc  distention.  This  is  repeated  imtil  the  whole  line  of  incision 
been  gradually  injected  with  water  into,  not  under,  the  skin. 
The  needle  is  plunged  through  this  distended  line,  and  subcutaneous 
injections  are  rapidly  made  until  a  firm,  whitish,  ridge-like  swelling  is 
produced,  through  which  the  incision  can  usually  be  made  without  pain. 
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The  method  seems  to  be  especiallj'  applicable  to  rectal  dise&ses. 
In  external  thrombotic  hemorrhoids  the  water  should  be  injected 
between  the  layers  of  the  skin  overlying  the  clot;  in  cutaneous  hemor- 
rhoids both  the  skin  and  the  tumor  should  be  distended  tightly;  in 
external  hemorrhoids  each  tumor  must  be  distended  so  tightly  as  to 
cause  it  to  turn  white.  In  rectal  operations  the  skin  and  subcutaneous 
structure  up  to  the  anal  margin,  then  the  mucosa  and  submucosa, 
the  external  and,  if  necessary,   the  internal  sphincter  muscle,  must 
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be  distended  with  water  slowly  injected.  In  deep  rectal  operations, 
involving  extensive  cutting  or  curetting,  water  anesthesia  seems  not 
to  suffice. 

Centric  Local  Anesthesia. — Corning,  A.  Bier,  Seldowitach,  and 
Tuffier  introduced  into  the  practii-e  of  surgery  the  injection  of  cocaine 
into  the  spinal  canal  tor  the  production  of  wide-spread  anesthesia 
below  the  point  of  injection,  and  the  method  has  been  successfidly 
employed,  so  far  aa  the  absence  of  pain  is  concerned,  by  various 
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surgeons  in  a  large  number  of  major  operations  in  the  lower  portions 
of  the  body.  Experience  has,  however,  shown  that  this  method  is 
attended  by  so  much  diSiculty  and  danger  that  it  has  almost  passed 
nut  of  vogue. 


Ill  performing  ilie  operation  (he  hollow  needlu  Is  introduced  into  tlie  vertebral 
canal,  uH  in  tlie  operation  of  lumhnr  pimcmre,  nnJ  from  one-eixth  to  onc-iliird  of  a 
grain  of  cocaine  is  injected,  the  moat  alisolule  anliscplic  praeautiona  being  taken 
throughout.  Lobs  of  sensation  in  the  lower  extremities  is  usually  complete  in  ten 
minutes  and  begins  to  go  oH  in  aboal  an  hour.  Serious  nervous  disturbances  have 
been  present  in  a  large  proportion  of  the  ca^e  and  fatal  rctiulte  have  been  frequent.. 
One  surgeon  reported  five  deaths  in  one  hundred  intraspinal  injections;  and,  ac- 
cording to  H.  Mohr- Bielefeld,  all  uvaihible  slaliatics  taken  together  show  that  one 
death  is  to  be  expected  in  every  two  hundred  spinal  anesthesias. 
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Much  more  avulable  for  the  purposes  of  practical  surgery  than  ia 
centric  anestheda  is  the  process  which   may  be  known  as  Nrural 
Anathema.    Aa  long  ago  as  1884  the  injection  of  cocaine  into  a  nerve- 
trunk  for  the  purpose  of  producing  anestbe^a  in  the  region  supplied 
by  the  nerve  was  suggested,  not  very  clearly,  by  Hall  and  Halstcad. 
In   the   production   of  neural   anesthesia   cocaine   has   been   almost 
universally  employed  by  surgeons,  but  whether  it  has  or  has  not 
superiority  over  eucaine  has  not  as  yet  been  determined.    The  selected 
local  anesthetic  is  to  be  injected  immediately  tn  contact  with  the 
nerve,  if  it  be  a  small  one,  or  into  the  nerve-trunk  itself  if  the  nerve 
be  large.     So  injected,  cocaine  produces  a  complete  break  in  the 
conducting  power  of  the  nerve,  affecting,  it  is  affirmed,   not  only 
the  fibres  which  are  connected  with  the  pain  sense,  but  all  afferent 
fibres,  80  that,  when  the  incision  ia  made  into  the  region  of  the  periph- 
eral   distribution   of   the   nerve,  not    only  is  there  no  pain,  but  no 
surgical  shock,  all  nervous  impulses  going  upward  from  the  lower  part 
operated  upon  being  shut  off  from  the  nerve-centres.    When  the  nerve 
is  small  and  easily  reached,  the  injection  of  a  two-per-ccnt.  solution  of 
cocaine  may  be  made  into  its  sheath  without  previous  incision;   but 
when  an  amputation  or  other  large  operation  is  to  l>c  performed,  it 
is  essential  to  expose  under  infiltration-anesthesia  the  one  or  more 
nerves  involved,  and  inject  a  solution  of  cocaine,  which  should  not 
be  stronger  than  one  per  cent.,  directly  into  the  centre  of  the  nerve. 
When  neural  anesthesia  is  practised,  it  is  essential  that  the  most  ab- 
solute antiseptic  precautions  be  taken.     A  priori,  it  might  l)c  expected 
that   the    process    would   involve    the  danger  of   the  production  of 
neuritis,  but  so  far  the  clinical  reports  do  not  indicate  that  such  danger 
exists, 
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?SMILY  III.— SOMNIFACIENTS. 


Is  the  family  sommfncienta  are  placed  in  this  treatise  those  drugs 
whose  chief  use  in  practical  medicine  is  for  the  production  of  sleep. 
Hyoscine  is  a  valuable  hypnotic,  but  as  it  is  found  in  plants  associated 
with  the  delirifacient  alkaloids,  and  is  physiologically  more  closely 
allied  to  them  than  to  the  somnifacients,  it  will  be  considered  under 
the  head  of  Delirifacients. 

OPIUM. 


Opium  is  the  dried  juice  obtained  from  the  unripe  capsule  of  the 
Papaver  somniferum,  the  white  poppy.  This  plant  is  a  native  of 
Asia,  and  was  cultivated  as  far  buck  as  the  time  of  Homer  for  the 
sake  of  its  beautiful  white  flowers.  The  medicinal  properties  of  the 
plant  have  been  known  for  at  least  2000  years,  and  Dioscorides  has 
related  the  method  of  collection  of  opium,  which  is  practically  the 
same  as  that  of  to-day.  The  plant  is  extensively  cultivated  in  India, 
China,  Persia,  and  .\siatic  Turkey.  Immen.se  quantities  of  it  are 
produced,  the  importation  of  the  United  States  alone  being  in  the 
neighborhood  of  one  and  nne-half  million  pounds  annually. 

The  Papaver  somniferum  is  a  small  herb  growing  to  the  height  of 
two  to  six  feet,  producing  large,  showy  white  flowers  of  a  shape  similar 
to  that  of  our  native  red  poppy.  The  active  ingredient  seems  to  be 
preseot  in  the  plant  only  during  fruition.  Opium  is  obtained  by 
inci^Dg  the  capsule  (fruit)  before  it  has  riprened  and  allowing  the 
juice  to  exude  for  twenty-four  hours  and  then  collecting.  Several 
varieties  of  opium  are  recognized  according  to  the  country  from  which 
they  enter  commerce,  as  the  India  opium,  the  Persia  opium,  etc. 
Practically  all  of  the  opium  which  enters  tlie  United  States  comes 
through  the  port  of  Smyrna  and  is  known  as  Turkey  opium  or  Smyrna 
opium.  It  occurs  in  large,  irregular  lumps,  weighing  from  a  quarter 
to  two  pounds,  of  a  brownish,  mottled  color,  frequently  with  the 
remnants  of  poppy-leavea  or  plants  adhering  to  its  surface.  It  haa  a 
peculiar  "narcotic"  odor  and  a  bilter  taste.  It  is  completely  soluble 
in  dilute  alcohol,  and  although  not  completel.v  dissolved,  ita  active 
ingredients  are  taken  up  by  water.  It  is  a  very  complex  body,  con- 
taining the  alkaloids  morphine,  codeine,  nareeine,  narcotine,  thebaine, 
papaverine,  porphyroxine,  cryptopine,  nieconine,  opianine,  and 
paraniorphine,  besides  meconic,  thebolactic,  and  sulphuric  acids, 
extractive  matter,  gum,  glucose,  fl.ted  oils,  a  volatile  odorous  principle, 
and  other  substances  of  no  importance.    Of  these  substances  morphine 
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is  by  far  the  most  important  and  the  U.  S.  Fharmacopceia  directs 
that  crude  opium  shall  contain  not  less  than  nine  per  cent,  of  tlua 
alkaloid. 

Morphine  is  obtained  by  precipitation  with  ammonia  water  from 
solution  of  opium.  It  is  very  slightly  soluble  in  water,  but,  like  the 
other  alkaloids,  forms  soluble  salts  with  various  acids. 

Incompatibilities. — Opium  is  incompatible  with  the  alkaloid 
preciptants,  as  alkalies,  tannic  acid,  corrosive  sublimate,  iodidea,  etc. 
Besides  these,  on  account  of  the  mecomc  acid,  it  precipitates  the  salts 
of  many  metals,  notably  lead  acetate  (which  is  the  basis  of  the  well- 
known  lead-water  and  laudanum  embrocations). 

Official  Preparatloaa:* 

There  are  Bixaolid  preporatiooa  of  opium: 

Opii  Pulvis  (12  per  cent.  Morphine) }  to  2  grains  (0.03-0.12  Gm.). 

Opium  Deodoratum  (12  percent.  Morphine). i  to  2 grains  (0.03-0.12  Gm.). 
Opium  Granitlfttum  (12  per  cent.  Morphine),  i  to  2  grains  (0.03-0.12  Qm.). 

PilultB  Opii  (Each  one  grain) 1  to  2  pills. 

Extractum  Opii  (20  per  cent.  Morphine). .  . )  to  1  grain  (0.03-0.06  Gm.). 
Pulvis     Ipecacuanha    et    Opii    [Dover's 
Powder]  (10  per  cent,  each  of  ipecac 
and  powdered  opium) 5  to  10  grains  (0.3-O.6  Gm.), 

The  liquid  preparations  each  represent  ten  per  cent,  powdered  opium,  except 
the  camphorated  tincture.  It  should  be  remembered  that  one  TTiinim  o(  tincture 
ot  opium  is  equal  to  almost  two  drops. 

Aoetum  Opii  (10  per  cent.) 5  to  15  minima  (O.J-1.0  C.e.). 

Tinctura  Opii  [Laudanuml  (10  per  cent.} ...  .5  to  15  minims  (0.3-1.0  C.c). 

TincturaOpii  Deodorata  (10  percent.) 5  to  15  minima  (0.3-1.0  C.c). 

Tinctura  Opii  Camphorala  [Paregoric]  (Pow- 
dered opium,  camphor,  benzoic  acid,  oil 
of  anise,  each  0.4  per  cent.) 1  to  4  fluidraehms  (4-15  Co.), 

Vinum  Opii  [Sydenham's  Laudanum]  (10  per 

cent.) 5  to  15  minims  (0.3-1.0  C.c), 

Tinctura  Ipecacuanha  et  Opii  (10  per  cent, 
of  each) 5  to  15  minima  (0.3-1.0  C.c), 

The  following  preparations  ot  Morphine  are  recognized; 

Morphina Jto}  grain  (0.008-0.015  Gm.). 

Morphinte  Acetas J  to  i  grain  (O.OOS-0.015  Gm.). 

Morphiiue  Hydrocliloridum J  to  j  grain  (0.008-0.015  Gm.). 

Morphina;  Sulphas J  to  }  grain  (o.008-0,015  Gm.). 

Pulvis     Morphinsp     Compos  it  us      [Tully's 

Powder]  (11  per  cent.) 5  lo  10  grains  (0.3-0.6  Gm.). 

The  official  sails  of  codeine  are; 

Codeina ito2  grains  (0.03-0.12  Gm.). 

C<Kieina!  Pho«phu« j  to  2  grains  (0,03-0.12  Gm-). 

Codeinffi  Sulphas j  to  2  grains  (0.03-0.12  Gm.). 

Local  Action. — The  local  action  of  opium  and  its  chief  alkaloid 
appears  to  be  purely  sedative. 

*  For  morpbioe  derivativei  tea  paca  73. 
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Etiminalion  — Morphine,  according  to  Cloetta,  is  largely  destroyed 
ID  the  system,  but  it  is  also  partly  eliminated  through  the  various 
glands,  especially  the  kidneys  and  the  glands  of  the  stomach  and 
intestines. 

Morphine  haa  been  detected  in  the  urine  by  Eliasson,  Boiicliardat,  Wormley, 
»nd  many  others;  in  the  alimeniary  Hetrctiona  by  Orlt,  Roaentlial,  Bicet.  and  Ham- 
herger.  The  eiiniiiiation  appears  to  proceed  slowly,  uh  Wormley  delected  the  ulka- 
loid  in  the  urine  passed  three  days  after  its  ingestion,  and  Anllienume  and  Mouuoyrat. 
found  it  in  the  body  of  an  opium-eater  who  had  died  fourteen  daj's  after  the  last 
doae,  Faual  believes  tbe  alinttintaty  glands  are  Che  most  important  cliannels  of 
OBcape  of  tbe  drug. 

Physiological  Action. — Nervous  Si/H/em.— When  opium  is  taken 
by  man  in  auch  dose  us  to  produce  its  mildest  physiological  effects, 
it  exerts  a  quieting  influence,  inducing  a  peculiar  dreamy  condition 
of  bodily  comfort  and  happy  content,  during  which  images  and  ideas 
float  before  the  mind,  and  by  their  endless  and  effortless  repetition 
shorten  the  time,  which  seems  to  lose  itself  in  rest.  It  is  commonly 
asserted  that  there  is  a  stage  of  the  action  of  opium  in  which  the 
activity  of  the  mental  faculties  is  exalted.  This  may  be  so  in  those 
who  have  accustomed  themselves  to  the  use  of  the  drug  as  a  stimulant; 
but  our  experience  i.'?  that  in  those  who  do  not  habitually  take  opium 
true  mental  power  is,  during  all  the  stages  of  the  action  of  the  drug, 
diminished  rather  than  increased.  The  state  induced  is  the  fabled 
calm  of  the  lotus-eater  rather  than  the  energetic  activity  of  production. 
Even  in  those  who  are  accustomed  to  the  use  of  opium,  as  an  aid  to 
work,  it  is  probable  that  the  imagination  rather  than  the  reasoning 
faculty  is  excited  by  it. 

The  apparent  difference  in  the  effects  of  morphine  upon  man  and 
the  lower  animals  depends  chiefly  upon  the  different  degree  of  develop- 
ment of  the  brain  and  spinal  cord.  The  drug  acts  as  a  cerebral  depres- 
sant and  a  spinal  stimulant,  and  in  tbe  lower  scale  of  life,  where  the 
spinal  cord  is  more  highly  developed  than  the  cerebrum,  it  produces 
exaggerated  reflexes  and  conviilsion.s,  whereas  in  the  higher  mammals, 
as  in  man,  the  cerebral  symptoms  predominate  as  is  shown  by  quietness 
<  and  sleep.* 

In  the  (rog,  opium  and  morphine  aet  aimilarly,  producing  primarily  a  condition 
of  violent  tetanus,  with  Ki^^at  increnae  ot  the  reflex  activity,  ending,  if  the  dose  has 
been  large  enough,  in  a  progressive  paralysis  with  disturbed  respiration,  and  finally 

fttion  of  the  same.  W.  Boxt  states  that  when  a  very  minute  dose  h  used  (I-V^ 
millignmnie«)  after  a  period  of  heightened  excitability  there  Li  Ntupor  with  in- 
ereued  reflex  excitability  as  it  parses  otT.  An  wa.s  firat  nhown  by  KSlliker,  and 
abundantly  demonstrated  since,  the  teluniis  is  not  prevented  hy  section  of  the 
spinal  cord,  and.  with  the  heightened  reflex  activity,  is  Therefore  due  to  spinal 
exdtenient.  It  is  probable,  however,  aa  alRrmed  by  KoUiker,  by  Albers,  and  by 
Meihuiien,  thai  some  of  the  convulsions  are  epileptiform. 


■  A  niriouB  flonobonttiw  of  the  viewa  expiwwed  in  this  Hruraph  i»  founil  in  the  roLlowinc 

rnw  takan  from  Allhaui  (Di—oiu  al  the  Wtttduj  Sutlan,  New  York,  1878,  136):   "lo  Jntnnla, 

hu*rvtr,  Aod  al»  in  tlie  lower  moea  ot  m&akiiid,  an  in  aegroCB  and  Malaya.  coavulsiuDB  btb  obHrved 
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S.  Weir  Mitcliell  has  shown  that  birds,  as  represented  by  pigeona,  chickem, 
Had  ducka,  ore  vory  insuaceptibla  to  the  toxic  uction  of  opium  und  its  cliief  denva- 
tive,  morphiue.  The  symploms  induced  liavc  been  very  miifomi:  ihey  are  uq- 
sleodinees,  labored  breathing,  increasing  signs  of  dyspnuiiL,  unaUered  pupiU.  sod. 
finally,  general  convulaioas  and  death.  No  true  hypnotic  ctTeet  has  lieen  obeerved, 
but  a  curious  and  very  great  rise  of  temperature  just  before  death  was  not^Ml  in  ooe 
CEuw.  As  Flourens  aflirnis  ihnt  a  ningle  groin  of  the  aqiieoi^s  extract  of  opium  will 
throw  a  sparrow  Jnlo  u  profound  stupor,  it  can  etarcely  lie  considered  as  proved 
that  the  drug  acts  upon  all  birds  as  upon  those  oKperinienlod  witli  by  Mitchell. 

In  the  mouse,  according  to  the  experiments  of  Ilarley,  the  first  cfTect  of  ao 
injection  of  from  one-twentieth  to  one-lwelflh  of  u  grain  of  morphine  is  a  Ionic 
crump-like  contraction  of  the  iiiiisel«s,  especiiilty  of  the  trunk,  of  such  chaiBcter 
that  periods  of  forced  rest  alternate  with  ii  alow,  laborious  creep,  which  aeemn  lo 
originate  not  in  the  limbs  but  in  the  trunk  itself.  There  is  in  this  stat«  no  tendency 
to  somnolency,  but,  on  the  contrary,  an  abnormal  sensitiveness  to  loud  sounds, 
which  cause  the  mouse  to  resume  for  a  moment  active  running  movements.  Tlie 
breathing  is  irregular,  ihe  pulse  acroleroted,  und  finally  stupor  dovelofis  itself,  and 
coma  deepens  into  death  by  dyspnoea;  or.  otherwise,  recovery,  preceded  by  con- 
vulsive movements  of  the  hinder  part  of  the  body,  is  gradually  brought  about. 

According  lo  M.  L.  Ciuinard,  in  the  cat  morphine  produces  violent  hyper- 
excitabihty,  great  restlessness,  agitation,  Imll urinations,  dilaied  pupils.  acceler»te<l 
heurt  und  respiration,  from  which  the  animal  returns  to  its  normal  condition  uolesi 
the  dose  have  been  very  large,  when  tetanic  convulsions  develop. 

In  the  horse  (Hurley)  two  or  even  three  grains  of  morpliine  hypodemiically 
injected  produce  soraetimea  a  slight  drow.-iinoss,  sometimes  no  perceptible  effei-t. 
Doses  of  from  four  to  six  grains  cause  great  restlessness  and  accelerated  pulse- 
The  mouth  Is  moist,  the  temperature  of  the  skin  and  its  secretion  increased;  thp 
Bninial  paws  continually,  and  treads  alsjut  iu  his  stall  n*itli  an  almost  rhythmical 
movoraonl.  After  twelve  grains,  Harley  noticed  in  some  ca-iea  very  great  excite- 
ment, as  shown  by  marked  increase  in  the  rapidity  of  the  heart's  action,  by  mus- 
cular rigidity  and  tremors,  and  by  the  animal's  walking  rapidly  to  and  fro,  slobber- 
ing and  sweating  profusely:  In  another  liorve,  after  an  immediate  s'rong  erection 
of  the  penis  and  copious  emission  of  semen,  heavy  sleop  came  on,  interrupted  after 
the  third  hour  by  the  usual  symptoms  of  excitement.  Thirly-six  grains  of  mor- 
phine acetate  cau.sed  in  a  powerful  liunter  deep  comatose  sleep,  commencing  in 
fifteen  minutes  and  lasting  fnr  three  hours,  when  it  was  replaced  by  intense  restless- 
ness and  severe  dehrium,  continuing  fur  Kevf-n  hours.  During  this  time  the  animal 
was  perfecUy  blind.  Previuiisly  to  tlie.se  studies,  Barbier  had  found  tliat  four 
drachms  of  Iho  aqueous  extract  of  opium  produced  violent  tremblings,  apparent 
insensibihly  to  external  irritants,  convulsions  without  coma,  and  death.  One  hun- 
dred grains  of  morphine  acetate  killed  a  horse  by  convulsions  in  throe  hours.  Ernst 
IToss  has  shown  tliat  in  the  ruminants  morphine  produces  first  excitement  and 
then  narcosis. 

llpon  dogs*  morphine  arts  very  much  aa  upon  man  [see  Harley,  Bernard  and 
Reese).  In  vory  many  cases,  if  not  Jn  the  majority,  eight  to  ten  grains  of  the  alka- 
loid injected  into  a  dog  of  moderate  size  will  caiu<e  deep  sleep,  amounting  to  coma, 
BO  that  the  uni-Tial  will  remain  in  any  position  in  which  he  may  be  placed.  While 
in  the  deeper  degrees  of  lliis  sleep  there  is  marked  insensibility  to  pinching  and 
other  forma  of  external  irritation,  a  repetition  of  irritation,  and  especially  a  sudden 
loud  noise  or  shaking,  will  arouse  tb«  animal,  precisely  as  in  man.  Indeod,  eome- 
times  the  dog,  even  when  comatose,  seems  more  llian  normally  senaitivo  to  sudden 
noise,  trembling  and  starting  in  an  almost  convulsive  manner.  After  awaking, 
the  dog  shows  unmistakable  signs  of  nervous  and  psychical  depression.  In  walking, 
the  hind  legs  are  dragged,  as  though  somi-paralyzed;  the  eyes  are  haggard;  the 
naturally  brave  animal  cowers  iu  a  comer  or  seeks  to  hide  himself,  no  longer  Kcog- 


■  .^MOrJini!  to  JofTroy  and  Sftveau.i  (.IrrAiii  d.  MM.  Erprr.  Annl.  Palh..  18B8.  I.I,  the  (nlal 
dijw  oi  n:OT[jhine  in:  for  doE",  intravcciouoly  0.02y  Kmni"'*' per  it^lo.  iiypndenuioElly  0.036  per  Idki; 
for  mbbtta.  inlraveuously  O.IQ  per  kilo,  hypodEnmiiiUy  0,25  per  kilo. 
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Dixing  bis  mooter,  and  docs  nol   return  lo  liin  luilural  condition  for  many  liours. 
Alter  Bniallcr  dcwes  the  cffecla  are  proporl.iooittoly  less  intense. 

■Vertwj. — According  to  Gacheidlen.  morphine  primarily  increasen  ami  sccond- 
ftrily  deprcBses  the  excitibility  of  the  motor  nerves  of  the  frog,  the  period  of  lieight- 
enecl  functional  activity  not  being  demons!  rable  after  enoniioiia  doses.  Albers 
ftlBrnw  that  depression  may  develop  into  complete  puralyRis  of  fiinetion,  though 
Gscheidlen  has  never  Keen  able  to  verify  this,  Gaeheiiilen  further  osaorts  that  the 
local  application  of  morphine  intenEifiee  and  protracls  the  excitability  of  an  afferent 
Derve  in  stryclminc-pouioning.  No  phenomenon  of  human  poisoning  by  opium 
can  be  attributed  to  ita  action  on  nervc-i  rtmks.  but  the  relief  of  pain  somctimea 
obtained  by  the  local  vise  of  ojiium  would  indii^te  thai  in  conceutrated  form  it 
,  the  sensory  fibres  even  of  human  nerves. 


I 
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Cireutation. — In  man  a  moderately  large  doae  of  opium  produces 
a  slight  evuneacent  apt'eleration  of  the  pulse-rate  (see  Nothnagel) 
succeeded  by  a,  characteristic  slowing  and  increased  fullness  and  force 
in  the  pulse.  After  toxic  doses  the  slow  pulse  later  becomes  exceed- 
ingly rapid.  In  the  lower  animals  large,  dose-s  produce  a  alight  rise 
in  the  blood-pre.ssure  followed,  after  poisonous  quantities,  by  a  fall. 
The  slowing  of  the  pulse  is  due  to  stimulation  of  the  cardio-inhibitory 
mechanism,  probably  chiefly  central,  although  Gscheidlen  believes 
that  the  peripheral  endings  of  the  vagi  are  also  stimulated.  The 
increased  rate  of  the  pulse  in  poisoning  is  due  to  paralysis  of  the 
peripheral  ends  of  the  vap.  The  changes  in  the  arterial  pressure  are 
due  chiefly  to  its  influence  upon  the  heart  muscle,  the  drug  acting 
in  moderate  quantities  as  a  shghl  stimulant,  in  larger  doses  exercising 
a  depressant  influence  upon  the  heart;  its  action  upon  the  vaso-motor 
system  is  uncertain  but  is  probably  v«ry  slight,  if  any.  The  thera- 
peutic dose  of  morphine  in  man  produces  practically  no  change  in 
ibe  circulation  aside  from  some  slowing  of  the  pulse. 


In  some  individuals  therapculic  anioiinls  of  the  alkaloid  may  depress  the  cir- 
cuhilinn,  but,  in  agreement  with  Riegoland  Preisendorffer,  it  can  scarcely  be  doubted 
lliat  llierapemic  doses  have  no  sensible  effect  upon  the  circulation  in  tte  ordinary 

(man.  U  has  been  found  by  M.  L.  Guinard  that  in  the  dog  morphine  produces 
primarily  a  slight  rise  of  the  arterial  pre^urc,  foU'jwcd  by  a  fall  during  the  period 
of  narcosis.  Ringer  and  Saintibury  found  tliat  opium  first  increased  the  power  of 
Uw  isolated  heart  of  the  frog,  then  depressed  it  and  finally  caused  diastoUc  arrest. 
The  slow,  full  pulse  of  the  second  siagc  of  opium -poisoning  is  due  lo  an  action 
of  the  dnig  upon  ihc  inhibitory  cardiac  nerve*,  tor  Oacheidlon  has  experimentally 
demanatrated  that  after  section  of  the  vagi  morphine  is  powerless  to  lower  the 
pube.  and  also  that  division  of  the  nerves  during  the  w^cond  stage  of  tnorphine- 
pi4aaning  is  followed  by  an  extraordinary  rise  in  the  puUe-rate.  Tliat  tlio  periph- 
eral etuis  of  the  vagi  are  stimulated  was  proved  by  the  fact  that  cardiac  arrest 
look  place  when  the  distal  ends  of  the  cut  nerve  were  more  feebly  irritated  than 

Idfould  suffice  to  affect  the  unpnisone<l  animal;  and  that  the  inhibitory  cerebral 
cienlns  are  stimulated  yiaa  deinoa'jt rated  by  the  instantaneous  very  great  fall  of 
the  pulse-rate,  amounting  in  some  coses  lo  one-liulf  in  less  tlian  half  a  minute,  which 
nMued  upon  the  injection  of  a  largo  dose  of  the  alkaloid  into  the  carotid.^ — i.e., 
into  the  brain  and  the  inhibitory  centres.  The  rapid  feeble  pulse  of  the  third  stage 
vf  opium- poisoning  Gscheidlen  found  to  be  due,  at  least  in  a  measure,  to  paralysis 
erf  the  poriphcrul  vagi;  for  at  such  time  slimiilalion  of  the  poriplierol  end  of  the  cut 
netVe  was  powerle»  to  affect  the  heart. 

The  question  of  Ihc  action  of  morphine  upon  the  vaso-motor  system  is  of  great 
ini«reBt,  but  cannot  at  present  be  fully  answered.    Gscheidlen  believes  that  it  firat 


slimulnleo  and  llien  depresses  it,  and  uaaerts  th&l  after  the  injection  of  a  Ur^  dcee 
the  arterioles  in  (he  ineaentcrj'  can  be  seen  to  contract,  and  later  (third  stagei  to 
dilate.  The  objections  to  this  sort  of  evidence  are  suffieienlly  staled  elsewbeJV  in 
this  book;  and  tbe  rise  of  the  arterial  pressure,  which  he  also  adduces  as  an  argu- 
ment,  may  be  accounted  for  without  calling  upon  the  aid  of  the  vaao-motor  uerm. 
While,  therefore,  it  is  probable  that  morphine  does  exert  the  inSuenoe  he  asserts 
for  it,  the  queefion  must  still  be  considered  as  siib  j-uiiice:  I  hat  the  vaso-molor  system 
is  not  paralyzed  even  in  exiremis  is  shown  by  Oscheidlen's  experiment,  in  whirli 
electritiJ  stinmlttlion  of  the  cord  at  sueh  time  induced  immediate  rise  of  the  arterial 
pressure.  The  ai-tion  of  morphine  upon  the  brain  is  certainly  independent  of  any 
action  on  the  vessels.* 


i  i4-l-M-UJ-U44  i-l  llilll 


(Ui'fare  lujcatJOD.J  (After  ln)ection.) 

Fid.  8. — Tbb  BmcT  or  Opium  on  CinrTDLATioit  ano  Respiration.    Notn  Ha 


nHpimlian,  ttlno  Itie  HlDwing  of  the  puJae  vlthout  much  ohange  in  the 


I  thB  Ert&t  ilowidc  of 
blood^preBAUi^. 


Respiration. — Death  oucurs  frora  opium,  in  the  great  majority 
of  case.s,  by  failiire  of  tlie  respiration;  and  that  sut'h  failure  is  due  to 
a  direct  action  of  the  poison  upon  the  respiratory  centres  in  the  medulla 
is  proved  by  the  fact  that  morphine  affects  the  breathing  of  dogs 
and  rabbits  whose  pneumogastrica  have  been  cut  as  much  aa  it  does 
those  whose  nervea  are  entire  ^Gscheidlen). 

The  action  of  opium  or  morpliiao  upon  the  ehmiuatioii  of  carbonic  acid  has 
been  studied  by  Bocck  and  Baiwr  and  by  Cliittenden  and  Cummius.    Their  results 


■Coniutt   BIdi,  Ardi,  I.  Eiper.  Palhol.  vvd  Pliarwi.,  vi.  310;    Vulpuui,  Lrt""*  w  I'Appar. 
ivuo-ni0r«up.  a.  166. 


UK  cnncordant  in  showing  that  the  effect  of  the  alkaloid  upon  carbonic  acid  pm- 
ductjon  is  in  direct  reUtion  to  ils  influence  up<m  the  muaciilar  system.  The  elimi* 
nation  ia  incrsaaed  when  convuLiions  occur,  but  derpoiised  when  narcotic  quietude 
is  produced.  According  to  Reichert,  the  toll  of  temperature  produced  by  the  toxic 
doae  of  morphine  is  caused  by  a  lessoning  of  heat  production,  which  is  due  to  depres- 
sion of  thermogenic  centres  in  the  caudate  nucleus.  Luzzatl^  Found  that  under 
the  influence  of  morphine  there  Is  a  very  marked  increaae  in  the  destruction  of 
nitrogenous  tissue. 

Eye. — Since  morphine  locally  applied  does  not  aSect  the  pupil. 

iit  follows  that  its  contracting  Jiction  upon  the  latter  is  through  the 

;  nerve-centres.    It  is  probable,  but  has  not,  that  we  are  aware  of,  been 

[experimentally  proved,  that  the  contraction  of  the  pupil  is,  at  least 

I  largely,  due  to  stimulation  of  the  oculo-motor  nerve-centres,  and  that 

the  dilatation  of  the  pupil  !is  death  approaches  is  due  to  a  paralysis 

of  the  same.    Indeed,  it  cannot  well  be  otherwise;   for  if  the  primary 

contraction  were  due  to  paralysis  of  the  sympathetic,  the  secondary 

wide  dilatation  would  be  impossible;    the  dilating  force^ — i.e.,  the 

sympathetic — having  been  withdrawn,  the  pupil  would  not  widely 

expand  even  if  the  contracting  force — i.e.,  the  oculo-motor — were 

paralyzed. 

In  birds  (S.  Weir  Mitchell)  the  pupil  ia  not  affected,  probably  for  anatomical 
reaooDs  (see  Atropint).  In  hontea  it  la  widely  dilated  (Hurley);  and  in  dogs  it 
dilates  before  contracting  (Reesie.  apparently  confirmed  by  Experiment  No.  8. 
Harley).  or  stimelimee  remains  unchunged  (Harloy).  At  present  theoo  anomulies 
cannot  be  explained. 

Secretiona. — Opium  ordinarily  checks  all  the  accretions  of  the  body, 
although  this  influence  is  capable  of  being  modified  by  certain  drugs 
»o  as  to  produce  a  sudorific  action.  By  it  the  urinary  secretion  is 
habitually  diminished,  owing,  a,s  has  been  shown  by  Thompson,  to  a 
direct  action  upon  the  kidneys.  Retention,  which  after  a  full  dose 
of  opium  is  not  rare,  depends  ujion  th*  blunting  of  tiie  sensibility  of 
I  the  bladder, 

Intentinta. — Opium,  and  lo  a  less  extent  morphine,*  ha.s  a  vary 

,  pronounced   influence   upon   the   digestive   tract,    in    many    persons 

I  producing  nausea,  in  all  lessening  the  appetite  and  the  activity  of 

I  digestion  and  causing  constipation.     The  disorder  of  digestion  and 

the  constipation  are  in  part,  at  least,  due  to  an  arrest  of  secretion, 

probably  both  in  the  stomach  and  in  the  intestines;    but  they  are 

also  probably  to  some  extent  due  to  the  checking  of  peristalsis,  an 

leffert  which  can  often  be  shown  in  men,  and  which  Nolhnagel  and 

Oil  have  demonstrated  upon  animals  t     According  to  Magnus,  the 

effect  on  peristalsis  occurs  after  dividing  the  plexu.-ies  of  the  nerve 

trunks  passing  from  the  sympathetic  system  to  the  intestines.     He 


■  Vamuny  IDrulithe  Med.  Tr«A*n«A.,  1897.  ixiii.)  hos  endonvorwl  in  (lelefmiUB  npari- 
BCAIAllr  why  opium  oluhci  cDnBtipAlion  tnarp  Ihui  don  inurt>hijie.  He  hatln.  Kowevar.  tbAt 
ftfttiwr  nAj«Dtia«.  thebaint.  codeine,  kryptopine.  nor  iKudviinp  i^  vquiU  in  [wivej-  ot  rliqckin^ 
pangtmlmv  to  Du>r|)hiiw;  and  thai  it  ia  not  pttibAble  th&(  any  of  them  an  redpoDiibLe  for  the  ooiutt- 
pathtf  elTedB  of  Ihe  erude  drug. 

t  The  Ttbeory  of  Hin*eh,  ihv-l  raorpiiinc  csuiwb  conlniclion  of  the  pyloru*,  in  very  iraprobflble. 
■■nee^  rrrnDtitif  Ibe  <vrrertae?a  ot  h'n  experimcnt&l  re-puU?..  &  jnnre  probable  eKpinualton  e>  ibnt 
tfvtne  pcriMuw  i*  checked  by  tb^  alkiLloid. 
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believes  the  action  is  upon  the  plexus  of  Auerbach.  Both  Nothnagel 
and  Oft  aflirm  that  the  toxic  dose  of  morphine  in  the  lower  animals 
increases  peristaltic  movement,  which  affords  a  possible  explanation 
of  the  diarrhcea  sometimes  seen  in  chronic  opium-eaters. 

SUMMARY.— The  dominant  action  of  opium  ia  the  production 
of  Bleep  by  cerebral  depression.  The  power  of  relieving  pain  is  as 
yet  not  thoroughly  explained;  probably,  however,  by  benumbing  the 
perceptive  centres  lo  the  brain.  It  acts  upon  the  spinal  cord  of 
many  of  the  lower  animals  as  a  stlmiilant,  but  In  man  this  eObct  is 
not  peroeptible.  It  both  slows  the  pulse  and  increases  to  some  ex- 
tent the  force  of  the  circulation  by  an  action  upon  the  inhibitory 
nerve- centres,  probatily  both  centric  and  peripheral,  and  by  a  slight 
stimulant  InQuence  upon  the  heart-muscle  or  its  intrinsic  gangUa. 
It  is  a  centric  respiratory  depressant;  it  contracts  the  pupil  by  a 
oentric  action  which  is  probably  that  of  stimulation  of  the  oculo- 
motor nerve-centree.  It  lessens  all  the  secretions  except  the  sweat 
and  also  diminiahes  Intestinal  peristalsis. 

Therapeutics.— The    chief    indications    for    the    use    of    opium 

are  considered  below,  seriatim.  Nearly  all  of  them  flow  evidently 
from  the  known  physiological  action  of  the  drug;  others,  however, 
although  established  by  clinical  experience,  and  undeniable,  are  not 
so  plain  in  their  philosophy. 

1.  To  relieve  pain. — As  an  analgesic,  morphine  is  without  a  rival 
in  the  materia  medica,  except  it  be  the  anesthetics.  It  is  used  to 
allay  pain  arising  from  any  cause  whatever,  except  acute  inflammation 
of  the  brain,  and  is  preferred  to  the  anesthetics  whenever  the  pain 
has  any  permanency.  In  painful  spasm  it  is  especially  useful,  aa  it 
seems  very  frequently  to  quiet  the  motor  as  well  as  the  sensory 
disturbance. 

2.  To  produce  sleep. — Sleeplessness  occurring  in  acute  disease,  and 
not  dependent  upon  cerebral  inflaniniation,  may  very  frequently  be 
relieved  by  morphine.  While  it  is  often  necessary  to  use  the  drug 
freely  in  such  affections  as  ddiHum  tremens,  care  should  be  exercised 
not  to  overwhelm  the  nerve-centres  by  enormous  doses.  In  habitual 
sleeplcsi^noss  great  caution  must  be  used  in  the  employment  of  mor- 
phine, not  so  much  on  account  of  the  disturbance  of  digestion  which 
it  is  liable  to  cause,  as  for  fear  of  producing  the  "morphine  habit." 
Chloral  is  perhaps  a  more  generally  applicable  hypnotic  than  opium. 
Be  this,  however,  as  it  may,  we  have  found  the  combination  of  mor- 
phine and  hydrated  chloral  singularly  efficient.  In  low  fevers,  ady- 
namic delirium  often  coexists  with  sleeplessness,  and  is  then  b^t 
met  by  morphine. 

3.  To  allay  irrUatwn.^In  various  forms  of  nervous  erethism, 
morphine  is  most  valuable;  but  when  the  affection  is  at  all  chronic, 
the  dangers  of  the  opium  habit  should  not  be  lost  sight  of.  On  the 
other  hand,  in  acute  cases,  as  in  the  excitement  which  so  frequently 
attends  hemoptysis,  the  drug  should  be  used  freely.     In  many  cases 
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of  disease,  opium  is  serviceable  by  sustaining  the  system  against  an 
irritAtion  for  the  time  being  irremediable,  by  blunting  the  sensi- 
bilities. In  this  way  it  is  useful  in  Ihe  advanced  stages  of  smallpox, 
'and  in  various  surgical  afTections,  in  which  it  also  does  good  by  allay- 
ing pain.  In  various  local  irritation.s  opium  is  continually  employed, 
as  in  colic  caused  by  undigested  food,  and  in  bronchitis  to  quiet  cough. 

By  allaying  irritation  and  pain,  morphine  affords  relief  in  most 
cases  of  inflamination;  but  in  certain  varieties  of  the  affection  it  seems 
to  do  much  more  than  this,  exerting,  in  some  way  at  present  difficult 
to  (xplain.  a  lift -saving  influence.  In  peritonitis,  after  due  depletion, 
or  in  cases  not  requiring  depletion,  it  should  ahvaj's  be  exhibited  in 
large  doses  at  regular  intervals,  in  such  a  way  as  to  keep  the  patient 
in  a  state  of  decided  narcotism. 

In  severe  acute  vomiting,  opium  is  one  of  the  most  reliable  remedies. 
Although,  by  checking  secretion  and  peristalsis,  opium  usually  causes 
constipation,  yet  when  obstruction  oj  the  bowels  is  produced  by  spasm 
due  to  an  irritation  or  inflammation,  by  relieving  the  latter  morphine 
will  sometimes  act  as  a  most  efficient  laxative. 

4.  To  check  excessive  secrelion. — For  this  purpose  opium  is  very 
largely  employed  in  diarrhaas.  and  is  very  efficient  either  alone  or  in 
combination  with  various  remedies.  In  enltritis  and  in  tlyscnlcry, 
although  no  less  frequently  used  than  in  diarrhcea.  it  is  of  service  as 
an  antiphlogistic  and  analgesic  rather  than  by  checking  secretion. 
In  diabetes  insipidus,  the  combination  of  it  and  gallic  acid  has  been 
much  used,  and  is  often  effective. 

In  diabetes  mcUitus  opium  has  long  been  employed  as  one  of  the 
most  useful  remedies  we  have  for  this  disease.  Meyer  reports  a  case 
of  diabetes  due  to  pancreatic  cancer  in  which  opium  produced  a 
diminution  in  the  daily  output  of  sugar.  While  in  some  cases  it 
appears  to  have  effected  a  permanent  cure,  in  the  majority  of  in- 
stances, like  all  other  known  remedies  for  this  disease,  it  acts  simply 
as  a  palliative;  it  must  be  given  in  large  ascending  doses,  the  patient 
for  the  time  being  made  an  opium-eater,  a  procedure  justified  only 
by  the  fatal  nature  of  the  malady.  In  this  condition  opium  is  prefer- 
morphine.  Many  authorities  have  claimed  to  have  obtained 
ne  results  from  codeine  with  less  derangement  of  the  intestinal 
tract. 

5.  To  support  the  sf/siem.— Opium  appears  in  low  fevers,  and  in 
various  protracted  adynamic  illnesses,  to  afford  actual  support  to  the 
system  in  some  way  not  as  yet  made  out.  This  is  especially  the  case 
when,  from  any  reason,  sufficient  food  to  keep  up  life  cannot  be  taken 
or  retained.  Opium  is  a  valuable  remedy  for  the  purpose  of  pro- 
tracting and  rendering  more  comfortable  life  in  the  aged.  When  the 
bodily  powers  are  failing,  and  various  functional  disorders  are  from 
time  to  time  occurring,  it  is  often  possible  to  check,  by  the  use  of 
opium,  attacks  which,  if  allowed  to  obtain  headway,  would  extin- 
guish the  flickering  life.  Further,  in  many  cases  of  feeble  very  old 
and  Buffering  people  the  habitual  use  of  opium  under  careful  restric- 
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tion  of  the  physician  is  not  only  justiiiable,  but  necessary  if  life  is 
to  be  maintained  as  long  as  possible.  In  such  persons  the  danger 
of  forming  an  opium  habit  which  shall  do  injury  is  reduced  to  a 
minimum. 

6.  As  a  sudorific. — In  1873  A.  Loomis  stated  that  in  acute  uremia 
large  hypodermic  injections  of  morphine  would  control  the  convul- 
sions, at  the  same  time  producing  a  profuse  diaphoresis,  which  has  been 
confirmed  by  Fiset.  The  method  of  treatment  has  been  largely 
followed,  in  some  instances  with  very  happy  effect,  but  in  other 
cases  has  apparently  produced  death.  Whenever  the  kidneys  are 
seriously  diseased  the  free  administration  of  opiates  is  attended  by 
much  danger,  because  one  of  the  chief  channels  through  which  the 
opium  alkaloids  escape  from  the  system  is  choked  up.  As  a  general 
sudorific  opium  is  used  almost  exclusively  in  the  form  of  Dover's 
powder.     (See  p.  58.) 

Administration. — When  it  is  desired  to  produce  the  systemic 
effect,  morphine  is  usually  preferable  to  the  cruder  preparations  of 
opium.  Pills  of  opium  are  especially  to  be  avoided  because  they 
sometimes  become  very  hard  and  undergo  solution  so  slowly  that 
their  accumulation  in  the  alimentary  canal  is  possible.  On  the  other 
hand  in  the  treatment  of  diarrhcea  opium  will  be  found  to  be  more 
constipating  than  its  alkaloid. 

Many  persons  cannot  take  opium  on  account  of  the  very  great 
secondary  nausea  and  depression  which  it  produces.  It  has  been 
supposed  that  these  disagreeable  after-effects  are  due  to  the  nar- 
cotine  in  opium;  but  this  can  hardly  be,  seeing  that  they  often  fol- 
low the  use  of  the  pure  alkaloid,  morphine.  The  deodorized  tincture 
of  opium  agrees  with  some  individuals  better  than  any  other  prepa- 
ration of  the  drug;  and,  as  first  pointed  out  by  Da  Costa,  by  giving 
a  drachm  of  potassium  bromide  with  twenty-five  minims  of  it,  the 
after-effects  of  the  narcotic  are  often  entirely  avoided.  Nitroglycerin 
in  many  ca.ses  will  also  lessen  the  gastric  disturbance. 

Children  always  bear  opium  very  badly,*  and  to  them  only  the 
weaker  liquid  preparations  should  be  given.  Dover's  powder  should 
especially  be  avoided.  It  is  probable  that  in  its  manufacture  on  the 
large  scale  the  ingredients  are  sometimes  not  thoroughly  mixed: 
at  least  we  have  seen  cases  in  which  the  symptoms  caused  by  it  were 
seemingly  so  out  of  proportion  to  the  dose  as  to  suggest  that  more 
than  the  official  amount  of  opium  was  present. 

The  dose  of  opium  for  an  adult  is  from  one  to  two  grains  (0.06- 
0.12  Gm.);  for  a  child  a  year  old,  one-twenty-fourth  of  a  grain  (0.003 
Gm.). 

Of  the  solid  preparations  of  opium  the  extract  on  account  of  it.s 
being  the  ma-^t  lixed  in  its  strength  as  well  a.s  of  its  being  free  from 
the  noxious   constituents   of  opium,  and   of  its  solubility   favoring 


"  In  a  hHl>e  a  <\ay  *>]ii,  one  minim  or  LauilaauDi  iV-.  Smilli,  L<tnctl.  ]S54t,  aiiij  in  n:i&  t^ti]  cinp 
months,  a  fi'w  miiiLm:<  of  parcBono  (Wood,  Bu^-  Med.  and  burg.  Jowr,,  IS.'VS-,  are  ^^aitl  lo  have 
prdved  fatal. 
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prompt  absorption,  is  the  most  useful  and  relisible.  P»regoric,  l>erause 
of  the  camphor  which  it  contains,  Im  more  conatipatinK  than  are  the 
other  preparations  of  opium,  and  hence  is  preforreil  in  diarrhtea- 
mixtures-  The  deodorized  tincture  contains  no  naruotine,  and  none 
of  the  odorous  principle  of  opium  and,  therefore,  is  less  apt  to  cause 
nausea  than  are  the  other  preparations.  Its  drop  almost  equals  the 
minim  in  size. 

Toxicology.^ After  the  infjestion  of  poisonous  doses  of  opium 
or  its  alkaloid  morphine,  there  is  a  period,  the  duration  of  which  iB 
in  inverse  ratio  to  the  dose  ingested,  in  which  there  is  a  pleasant 
feeling  of  exhilaration  and  languor  with  perhaps  a  slight  increase  in 
the  rate  and  force  of  the  pulse,  and  somelimpj?  nausea  and  even 
vomiting.  The  condition  of  languor  passes  gradually  into  a  com- 
plete sleep.  The  increase  in  the  pulse-rate,  if  it  occur  at  all,  is  only 
transient.  The  characteristic  symptoms  of  opium-poisoning  at  the 
stage  when  the  case  is  usually  seen  by  the  physician  closely  resemble 
those  of  cerebral  congestion,  indeed  tliey  are  sometimes  indistinguish- 
able. The  patient  is  asleeji  but  usually  can  Ixi  partially  aroused  by 
loud  noises,  shaking,  cold  water  and  other  means,  but  when  left  to 
himself  immediately  drops  to  sleep  again;  the  pupils  are  contracted, 
the  face  flushed,  sometimes  slightly  cyano.scd,  the  skin  is  generally 
drj'  and  warm,  respirations  are  slower  than  nonnal  but  usually  fairly 
deep  and  regular.  When  the  patient  is  aroused  the  respirations 
become  more  rapid  and  the  skin  regains  almost  at  once  its  normal 
color,  the  pul.se  is  slow,  full  and  .strong.  Death  very  rarely  occura 
during  this  stage.  If  the  symptoms  do  not  gradually  ameliorate  the 
patient  passes  into  a  condition  of  stupor  and  prostration,  the  sleep 

■  becomes  comatose  in  character  so  that  it  is  frequently  impossible  to 
arouse  him,  the  pupils  are  contracted  almo.st  to  obliteration,  the  skin 
becomes  cold  and  moist,  the  face  is  at  once  pallid  and  cyanosed.  the 
respirations  extremely  slow  and  shallow  and  often  interrupted  by 
H  intervals  of  death-like  quiet,  the  pulse  rapid  and  feeble,  and  gradually 
^M  the  patient  dies  with  extinction  of  nearly  all  the  vital  functions, 
^1  although  the  immediate  cause  of  death  is  usually  respiratory  failure. 
^1  The  most  important  points  in  the  diagnosis  are  the  equally  con- 
^M  tracted  pupils,  the  character  of  the  sleep,  and  the  slowness  of  the 
^1  pulse  and  the  respiration. 

^^^^B  Al'hougli  ihe  symptoms  wliich  Itai'c  bven  nurraicd  are  thnne  llxually  pnxluced 
^^^l^apiiim.  yet  in  ceriain  Liidividiials  ilie  rlriig  provokes  i|uite  lijfTerent  phonoinona. 
*nnis.  t-asea  liuve  been  reported  in  whirli  one-fdiirili  of  a  grain,  or  a  nomewhal  gretttor 
iHianlity,  of  niorphme,  hypoderinically  injecloii,  liiis  Ik*ii  tullowed  at  oiife  by 
"vncopo,  with  struggling  (or  b^c^ul^l,  miil  uppareiitly  iiiiminpnt  or  even  preficnt 
ilpoth,*  \  rarer  idiosyncrasy  cxisia  in  ll[ct«  persons  who  ure  rendered  by  opiinn 
vrry  deLr^oils.  it  may  lie  even  wildly  ao.  In  certain  cuses  of  opium-ljoisoniiig, 
parlNU  or  complete  convulHioiis  buve  occurred  amidst  the  more  ustial  phenomena. t 
SevCTc  itching  of  the  skin  is  a  common  phoaomenon  wbeo  the  action  of  opium  is 


■  S(#  Itf^rt  of  llrir  roinmiKr^  nn  llie  Uvporl»,rniio  Mplbod  cif  iTiJTlinn.  Mfdiaj-Chinirffiral 
Tr^tf't'fH;  i-r  w*  alva  Mrdifrtf  Ttmpw  nwt  finir/lr,  lH*lti,  tav-  repnnprl  Jiy  Ursine  ntfl  by  aolwrm. 
t  Cub,  Bril.  Mil.  Jaitn,..  liiTii.  li.  40ii,    FariHc  Mtd.  nnrf  Sure.  Jonrn.,  July,  1870. 
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going  oS,  and  there  arc  persons  in  whom  Buch  violent  erythema  is  produced  even 
by  therapeutic  doaes  as  to  forbid  its  use.  R.  V.  Jakach  reports  temporary  blindoeaa 
as  produced  by  opium.  Glycosuria  has  been  noticed  both  in  animais  and  man 
(Adier;    also  Luzzatto). 

The  positive  medico-legal  diagnosis  of  opium-poisoning  from  the  symptom* 
alone  is  not  possible,  even  in  the  most  characteristic  cases,  because  the  pbenomena 
produced  by  cerebral  congestion,  apoplexy,  and  uremia  may  be  identical  with  those 
of  opium-poisoning.  Inequality  of  the  pupils,  which  has  been  considered  proof 
that  a  case  is  not  narcotism,  has  been  reported  by  Taylor  as  present  in  poisoning. 
In  atypical  cases  without  a  history,  even  the  working  diagnosis  may  be  very  difficult. 
The  spinal  symptoms  may  entirely  overshadow  the  cerebral  phenomena;  trismus, 
tetanic  convulsions,  tonic  rigidity  of  the  muscles,  spastic  gait,  marked  heightened 
reflexes,  and  ankle  clonus  have  been  reported  by  the  drug  in  the  adult.  In  children 
it  is  common  for  the  nerve-centres  to  be  at  once  overpowered  by  the  poison,  so 
that  the  second  stage  may  be  very  much  short«ned  or  entirely  aborted,  and  collapse 
with  unconsciousness  develop  almost  at  once.* 

Treatment  of  Opium- Poison. — Tannic  acid  is  feebly  antidotal  to 
morphine,  but  it  has  been  entirely  displaced  by  potassium  perman- 
ganate, which  rapidly  destroys  the  alkaloid  by  oxidation.  The 
allegation  that  potassium  permanganate  is  capable  of  following 
morphine  into  the  blood  and  there  destroying  it  is,  a  priori,  improb- 
able, and  it  has  been  experimentally  shown  that  the  hypodermic 
injection  of  potassium  permanganate  in  morphine- poisoning  is  futile 
(Sharp  and  Thornton  and  Holder).  Nevertheless,  during  the  whole 
narcosis,  there  should  be  repeated  administrations  of  potassium 
permanganate  by  the  mouth  for  the  purpose  of  destroying  morphine 
excreted  into  the  stomach.  Besides  the  administration  of  the  anti- 
dote, the  indications  in  opium-poisoning  are  to  evacuate  the  stomach, 
to  maintain  respiration,  and  to  keep  up  the  circulation  when  failini;. 
The  first  of  the.se  indications  ni!iy  be  met  in  two  different  way^^: 
by  an  emetic,,  and  by  the  .'stomach- pump  or  tube  used  as  a  siphon. 
There  is  often  in  narcotic  poisoning  great  difficulty  in  getting  an 
emetic  to  act,  owing  to  the  obtunding  of  the  sensibility  of  the  ner- 
vous system  by  the  poi.'ion.  For  tliis  ami  oilier  reason.s.  so  palpable 
as  not  to  need  mentioning,  only  a  prompt  stimulant  emetic  should  b:? 
used.  Antimony,  on  account  of  its  dcpres.'sing  influence,  should  al- 
ways he  avoided.  Mustard  flour  is  almost  always  to  be  had  at  once. 
and  is  very  efficient.  A  heaped  tab'espoonful  stirred  up  in  a  tumbler- 
ful of  warm  water  should  be  exhibited  as  soon  as  possible,  and,  if 
it  fail  to  act  in  fifteen  minutes,  sliould  be  repeated;  if  this  fail,  a 
powder  of  thirty  grains  each  of  zinc  sulphate  and  ipecacuanha  may 
be  given,  to  be  repeated  at  intervals  of  twenty  minutes.  Large 
draughts  of  warm  water  should  be  administered  in  the  intervals, 
and  also  between  the  acts  of  vomiting,  so  as  thoroughly  to  wash  out 
the  stomach.      The   stomach-pump  t  is  of  no  value  when  the  solid 

*  For  .iliacu^^ion  of  efTect  on  nursling  and  ffTtus  when  morphine  ifl  given  to  the  mother,  see 
Amer.  Jtiiifiy.  (lt,9M-.  1H77- 

t  The  eii/Kofi  nfumach-pttrnp  may  tn>  ri^adily  extemporiiwd.  ]l  consists  nimply  of  an  indim.. 
rublier  tutw  Ihrpe  oml  a  liulf  to  fr.ur  and  o  hall  foci  in  IciikiIi.  "f  pruppr  ealibre.  n-hich  is  puwd 
inlo  the  htornapJi.  The  external  onil  iicina  eirvattd.  walor  i*  pourcil  inio  \\  uniil  tiie  stomach  is 
fulh  Ihen.  without  llie  tube  beinit  aIlowe<i  lo  emply  itself,  the  e\rernal  end  ir*  ciropppit,  when,  of 
course,  the  flow  of  waler  in  revprsed. 
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drug  has  been  ingested,  but,  if  at  hand,  ia  preferable  to  emetics  when 
a  liquid  preparation  has  lieen  taken,  because  of  the  promptness  and 
thoroughness  of  its  results. 

To  maintain  respiration  is  the  ultimate  object  of  all  the  measures 
which  are  commonly  undertaken  for  the  purpose  of  arousing  the 
system  in  opium-poisoning.  Unconsciousness  in  itself  is  of  no  mo- 
ment, but  as  it  deepens  the  sensibility  of  the  respiratory  centres 
grows  less,  and  ponsefiuenlly  the  iuvoluntary  breathing  is  less  rapidly 
or  less  perfectly  performed.  -More  than  tliis.  when  at  all  awake,  a 
patient  suffermg  from  opium-poisoning  can  be  made  to  supplement 
the  almost  suspended  automatic  breathing  by  voluntary  respiration, 
and  every  effort  to  induce  him  to  do  this  should  be  used.  It  is  often 
surprising  how  an  apparently  unconscious  man  can  be  made  to  breathe 
by  a  command  shouted  in  his  ear.  To  keep  a  patient  awake,  walking, 
fLagellations  with  small,  fine  twigs,  shaking,  shouting,  and  various 
other  methods  which  may  suggest  themselves,  should  te  practised. 
Care  should  always  be  exercised  not  to  carry  these  useful  measures 
unnecessarily  far,  and  perhaps  add  physical  exhaustion  to  the  nat- 
ural prostration  of  the  third  stage.  The  strong  faradic  current 
offers  a  means  of  causing  pain,  and  therefore  of  rousing  the  patient, 
without  leaving  bruises  or  other  after-effects. 

The  cold  douche  is  also  an  excellent  method  of  rousing  the  patient 
and  at  the  same  time  of  especially  stimulating  respiration.  The 
simpiest  method  of  application  is  to  support  the  head  and  shoulders 
of  a  patient,  stripped  to  the  waist,  over  a  common  wash-tub,  and  to 
dash  the  water  over  the  chest  and  head.  The  effect  is  much  greater 
if  ice-cold  water  and  water  a  little  hotter  than  the  hand  will  bear 
{115"  F-)  be  used  in  quick  succession.  Very  strong  coffee  has  been 
used  from  lime  immemorial,  and  may  be  substituted  by  the  alkaloid 
caffeine.  The  alkaloids  which  are  to  be  relied  upon,  however,  are 
strychnine,  cocaine,  and  atropine,  and  of  these  the  most  valuable 
is  probably  strychnine,  nest  cocaine.*  The  alkaloids  should  be 
given  hypodermically,  in  moderate  doses  at  short  intervals,  until 
some  effect  is  manifested  upon  the  respiration.  The  pupil  is  not 
a  safe  guide  as  to  the  administration  of  atropine,  which  alkaloid 
should,  indeed,  never  be  given  in  very  large  doses.  In  all  eases  it  is 
better  to  use  two  or  more  of  these  alkaloids  than  larger  doses  of  any 
one.  When  in  advanced  stages  the  circulation  fails,  digitalis  and 
strychnine  are  the  chief  remedies,  but  alcohol  may  be  used  carefully, 
the  danger  being  that  any  excess  of  it  may  aid  in  depressing  the  heart. 
In  severe  cases  it  is  wise  to  give  digitalis  hypudermicallj'  before  the 


*  Tlifr  vhluc  of  sirytlijkine  h»  a  nvpirntory  ulinmlfuii  m  various  forma  of  nArpOBia  wiu  tirnt 
4l«aif*n"1ni1v"l  t»  \Uc  iBiMifHiory  by  h.  il.  WuhIh  iinJ  njbM^tuPiiily  eaaen  wonj  rcpurled  by  Cluru 
Unruiii  '.''.  .11.  A/.,   tSTIJj  uiil  otJivi>._ 

let  rr^nl  to  Mw  value  ot  BlropiDF.  K.  F,  IlaylifunI  i,A.  I.  P.,  1901.  VlU,^  mnljrm*  JtJi  UKfulheaa 
in  4,ptuui-yniHi(.iii«.  i-lii4e  m  a  vprj'  ejabontif  pupcr  b.  T-  Ui^i^lierl  iT-  M,,  lUCII)  rcarheB  the 
n>ijr4u>ioii  IhM  v*rv  *nM.|u«iily  <ljc  avenloHin*  oi  oLKa  o1  motpUiiiv-jKitf<*mini!  wiih  atropine  hiu 
«,ii<nbu1«>l  In  (lie  fatal  result,  naA  that  It  i«  only  dT  uac  nrt  d  renpiraiory  bri,l  ^dimuLktinc  agut 
btfore  the  tbink  >LA^e  of  rhf  p(iL4(imjt  if^  rvaohni;  anil  fiLrt>,er,  timi.  nn  acccium  of  iIh  in  many 
vavi  ■yneffiiinv  iikLh  Diorphiiif^.  \L  i*  dangeroiiH  wticii  civru  lu  uverJoM.  In  Ihe^w  oanolunooi 
Beiehetl  WTriw  in  iiii  rotieci. 

for  ena  in  which  njcsine  »u  used  lu  opiiua-pDisonuijc,  aee  Aiwr.  Utd.  Journ,,  IWl. 
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end  of  the  second  long  stage,  so  as  to  get  its  stimulating  influence 
upon  the  heart  in  the  coming  depression. 

As  the  result  of  numerous  experiments,  E.  T,  Reichert  reaches 
the  conclusion  that  cocaine  is  almost  completely  antagonistic  to 
morphine,  combating  the  influence  of  the  morphine  not  only  upon 
respiration  and  circulation,  but  also  upon  the  general  metabolism, 
and  synergizing  with  the  morphine  only  in  its  action  upon  the  spinal 
cord.  He  finds  that,  on  the  whole,  it  acts  more  powerfully  upon 
morphinized  than  upon  normal  dogs. 

In  bad  eases  of  opium-poisoning  the  use  of  artificial  respiration 
should  not  be  postponed.  In  some  cases  the  Sylvester  method  may 
suffice,  but,  as  was  first  shown  by  Fell,  forced  respiration  (see  page 
48)  should  be  resorted  to  whenever  respiration  fails.  Fell  has  re- 
ported recovery  obtained  in  this  way  after  the  ingestion  of  thirty- 
three  grains  of  morphine.  So  long  as  any  movement  of  the  heart 
continues,  the  forced  respiration  should  be  steadily  maintained. 
Inhalations  of  oxygen  apparently  saved  life  in  a  case  reported  by 
Playfair.  In  some  cases  the  lungs  become  filled  with  bronchial 
mucus;  under  such  circumstances  good  may  be  achieved  by  placing 
the  patient  in  an  inverted  position.  It  is  often  essential  to  keep  up 
the  temperature  of  the  body  by  artificial  means.  Lauder  Brunton 
and  Cash  have  found  that  the  fall  of  temperature  in  the  poisoned 
mammal  is  not  prevented  by  placing  the  animal  in  a  temperature 
a  little  below  that  of  the  body,  and  the  ordinary  methods  used  in  the 
sickroom  to  heat  the  cooling  human  body  are  of  very  little  service. 
The  hot  bath  or  a  water  bed,  two-thirds  filled  with  water  of  the  f«in- 
perature  of  1.50°  F.,  may  be  employed.  The  subcutaneous  or  intra- 
venous injection  of  normal  saline  solution  has  proven  of  value  In 
desperate  case-s;  the  solution  probably  aids  in  the  elimination  of 
the  poison  and  the  maintenance  of  the  circulation. 

Opium- poisoning  usually  has  no  sequela',  but  amaurosis  and 
glycosuria  have  been  reported. 

In  regard  to  the  amuunt  of  opium  which  will  cause  death,  the 
smallest  fatal  dose  in  the  adult  on  record  is  one-sixth  of  a  grain  of 
morphine.*  According  to  A.  Calkins,  four  grainsf  of  crude  opium 
placed  in  the  ear  have  caused  death;  also  four  grains  by  the  mouth 
in  more  than  one  ca.se.  According  to  the  authority  ju.st  quoted,  out 
of  twenty-nine  reported  cases  in  which  a  fluidounce  of  laudanum 
was  taken,  nine  died.  The  maximum  do.ses  from  which  recovery 
has  occurred  without  eme.«is  are  fifty-five  grains  of  the  solid  opium 
and  six  ounces  of  luudaiiuin.  The  death  of  an  adult  female  has  been 
attributed,  with  doubtful  accuracy,  to  thirty  grains  of  Dover's  powder. 
given  in  divided  do.'jes.  Recovery  is  asserted  after  eighteen  grains 
of  morphine  without  vomiting  (Williiim  C.  Chaffee),  thirty  grains 
with  vomiting  (Playfair),  and  even  thirty-three  grains  (Fell), 

■  A  number  of  »mcH  are  on  Tflcord  in  wliich  clralh  hot  bren  prdKhjwd  in  iJie  adult  by  (he 
hypodermic  u-*  of  from  oiie-^jxth  \t  oue-hoif  Erain  of  morpliine.  l-iinr^ult  Chicago  Med.  Examintr, 
May.  1S78;   Quart.  Jnarn.  PtU'/lolia.  M"l.,  IRfiS.  ii.  T39;    H\-<a  liiM.  .l/(rf.  niuf  Sura    Joini..  I&85,  i, 

t  Taken  fmm  the  Jovrnni  dr  Chimir,  1831.    AMiurt.lly  Ihere  i,-  u  mi«Iake  in  this  eai*. 
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r/Aine  Habit.— For  full  details  as  to  the  results  of  the  habitual 
opJuDi  or  its  alkaloid,  the  reader  is  referred  to  the  treatise  of 
Albret-hi  Erlenraeyer  (Die  Mnrpkiumsucki).  No  confidence  can  be 
placed  in  the  statements  of  the  opium-eater,  and  it  is  essential  for 
cure  that  such  person  be  in  a  hospital  or  be  confined  to  an  apart- 
ment under  the  care  of  an  absolutely  reliable  nurse,  so  that  the  orders 
of  the  physician  can  be  strictly  enforced.  The  basis  of  the  treatment 
must  consist  in  the  withdrawal  of  the  narcotic,  and  there  are  three 
distinct  ways  in  which  this  can  be  effected.  First,  the  opium  may 
be  suddenly  taken  away;  secondly,  it  may  be  taken  away  rapidly, 
but  not  suddenly;  thirdly,  it  may  be  withdrawn  very  gradually. 
The  Erst  of  these  methods  is  undoubtedly  in  most  cases  efficient, 
but  is  often  attended  by  grave  danger  of  collapse,  and  has  no  distinct 
advantages  over  the  plan  of  rapid  withdrawal.  The  time  required 
for  the  very  gradual  withdrawal  of  the  remedy  is  too  great  for  prac- 
tical purposes,  and  the  suffering  of  the  patient  are  too  long  drawn 
out,  Unle-ss  the  daily  dose  has  been  extraordinary  or  the  patient  is 
in  a  very  feeble  condition,  it  is  safe  to  withdraw  the  nurcolic  entirely 
in  from  seven  to  twelve  days.  A  convenient  plan  is  to  direct  that  a 
solution  of  morphine  or  opium  be  prepared,  and  whenever  a  dose 
is  taken  out  an  equivalent  amount  of  water  be  added.  The  chief 
aymptoms  that  follow  the  rapid  withdrawal  are  excessive  malaise, 
insonmia.  complete  loss  of  appetite,  vomiting,  diarrhosa,  and  great 
feebleness.  We  have  never  yet  seen  a  case  in  which  these  symptonis 
were  so  uncontrollable  as  really  to  cause  alarm  for  the  safety  of  the 
patient.  Much  may  be  done  by  proper  feeding.  The  food  should 
ist  of  highly  nutritious,  stimulating,  and  easily  digested  articles, 
id  in  severe  cases  should  be  liquid,  such  as  milk,  rich  soups,  etc. 
When  the  circulation  fails,  alcohol  may  be  used,  and  much  relief 
may  be  afforded  by  massage,  and  often  by  simple  rubbing  of  the 
pttient.  General  electrical  stimulation  and  faradization  of  the 
moacles  is  often  useful,  not  only  by  its  effect  upon  the  circulation, 
bat  also  by  distracting  the  attention  of  the  patient  from  his  sufferings. 
The  use  of  the  alkaloid  cocaine  as  a  ati  mulant  has  been  recommended. 
Good  results  may  be  obtained  from  the  free  internal  administration 
of  the  fluidextract  of  coca,  but  the  use  of  hypodermic  injections  of 
cocaine  seems  hardly  justifiable,  as  the  danger  of  setting  up  the 
cocaine  habit  in  too  great.  If  gastro-intestinal  irritation  exists, 
bismuth  may  be  administered  freely.  The  diarrhcea  is  usually  con- 
trollable by  mild  vegetable  astringents,  especially  if  combined  with 
sulphuric  acid.  If  the  bodily  temperature  falls  at  all.  it  must  be 
maintained  by  external  warmth.  Potassium  bromide,  ammonium 
valerate,  compound  spirit  of  ether,  and  other  similar  feeble  nerve- 
sedatives  may  be  employed  and  give  some  comfort.  Moral  support 
and  stimulation  are  essential,  and  massage  or  other  device  which 
aids  in  passing  the  time  of  suffering  is  most  beneficial. 

Ojnum-Sniokirui.—'The  various  nations  of  the  Orient  use  opium 
ag  an  intoxicant  by  smoking  in  one  of  two_way8.     In  Turkey  aad_ 
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neighboring  countriea  it  ia  placed  upon  tobacco,  in  a  small  pipe. 
In  the  East  it  is  usually  made  into  a  thick,  almost  plastic,  liquid,  a 
large  drop  or  ball  of  which  is  held  over  the  flame  of  a  small  oil  lamp, 
and  the  resulting  fumes  inhaled  through  pipes  of  various  forms. 
For  an  elaborate  study  of  tlie  chemistry  of  the  opiums  used  in  various 
countries,  see  Apotheker  Zeitung,  1903. 

Moissan  has  found  in  the  smoke  of  opium:  morphine,  pyrrol, 
pyridine  and  various  homoJogues.  acetone,  and  various  hydropyri- 
dine  bases,  al!  of  which  are  physiologically  active.  This  analysis 
has  been  confirmed  by  Hartwich  and  Simon,  who  believe  that  the 
activity  of  the  opium  smoke  depends  not  so  much  upon  the  morphine 
as  upon  the  other  products  of  the  destructive  distillation. 

Codeine, — According  to  the  statements  of  various  observers, 
codeine  produces,  in  the  lower  animals,  symptoms  very  similar  to 
those  caused  by  morphine,  — namely,  in  the  frog,  heightened  reflexes, 
tetanic  cramp  with  convulsions,  also  coma;  in  the  pigeon,  restless- 
ness, disturbances  of  respiration,  violent  convulsions;  in  the  dog, 
disturbances  of  respiration,  languor,  convulsive  twitchings,  also  sleep. 
For  detailed  discussion  of  the  observations  of  various  inveetigatora, 
see  tenth  edition  of  this  work. 

In  man  codeine  is  a  very  uncertain  and  feeble  hypnotic,  whose 
action,  especially  after  large  doses,  is  sometimes  attended  by  marked 
restlessness.  The  statements  of  various  clinicians  as  to  its  effects 
and  practical  value  vary  very  greatly,  the  variance  probably  depend- 
ing largely  upon  the  quality  of  the  codeine  used,  in  many  cases  the 
drug  exhibited  having  in  all  probability  been  contaminated  with 
morphine.  In  S.  Weir  Mitchell's  experiments  upon  himself  five 
grains  produced  no  symptoms  except  slight  increase  in  the  pulse- 
rate,  nausea,  some  giddiness,  and  a  sense  of  heaviness  about  the 
head;  results  which  are  in  accord  with  the  earlier  experiments  of 
Hurley.  Contrariwise,  A.  S,  Myrtle  records  a  case  of  severe  poisoning 
caused  by  four  grains  of  codeine.  There  was  first  vascular  excite- 
ment and  exhilaration,  then  depression  with  great  anxiety,  nau- 
sea and  vomiting,  pale,  cool,  claniniy  skin,  slight  contraction  of 
pupil,  and  sleeplessness,  with  slight  delirium.  Two  cases  of  serious 
poisoning  by  eight  grains  have  been  reported.* 

In  our  cx])ericncc  codeine  has  proved  to  be  a  practically  useless 
remedy  except  for  the  purpose  of  controlling  bronchial  irrilalion  in 
phthisis  and  other  diseases. 

In  former  editions  of  tliis  (reali.-ie  tlie  non-ofTlcial  opium  alkaloids  nnrcrine, 
narroline,  thelminc,  jui fiaverinc.  lawlanine,  ■jxirphyruxine.  aiuircoline,  and  crypto- 
pine  were  discussed  at  length,  but,  na  they  have  tailed  entirely  to  come  into  use  a£ 
therapeutic  agents,  their  consideration  is  here  omitted:  a  full  summary  of  our 
kiiowiedee  of  their  physiologieal  action  may  be  found  in  the  tenth  edition  ol  this 
work. 


•  Sec  Bril.  Mid.  Journ..  ISSK  II.,  mill  .\'ru>  York  Med.  Ktcord.  1SB3.  xliv. 
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MORPHINE  DERIVATIVES. 

Various  derivatives  of  the  alkaloid  morphine  are  physiologically 
active,  but  only  two  of  them  are  at  present  used,  Pn-onine  (mor- 
phioe  benzylester  hydrochloride),  on  account  of  which  may  be  found 
in  the  eleventh  edition  of  this  book,  having  fallen  into  complete 
desuetude. 

DioMNK  (monoethylester  of  mor-pkine  ki/drorkloride)  is  a  white 
crystalline  powder,  soluble  in  seven  parta  of  water.  Although  no 
careful  physiological  research  has  been  made  upon  it,  it  appears  to 
share  to  a  slight  extent  the  analgesic  and  hypnotic  powers  of  mor- 
phine, and  not  ordinarily  to  produce  nausea,  constipation,  or  other 
disagreeable  after-effects.  It  is  affirmed  to  be  more  active  than 
morphine  in  the  suppression  of  cough,  and  to  be  also  actively  anti- 
hydrotic,  so  that  it  is  of  especial  value  in  advanced  pulmnnary 
tuberculosis.  It  has  also  been  commended  in  asthma  and  as  an 
anaphrodisiac;  also  in  dijsiiienorrhcea.  The  dose  is  from  one-quarter 
to  one-half  grain  {O.Oi.'3-0.03  Gm.)  in  powder,  pill,  or  solution.  The 
general  professional  verdict  seems  to  be  that,  on  the  whole,  it 
resembles  heroine  in  ita  therapeutic  value,  but  is  less  powerful. 

Ophthalmic  Van* — .\a  first  uolwl  hy  WolfflicrB;,  onp  drop  of  a  Iwo-per-cent 
■oluIioD  of  dioniiie  pla«^  upcm  lliu  conjuni^tivu  ImmediHtFly  produrca  HHuirLini; 
ftnd  hurning  pain  froo  kchrynmtioD,  marked  injpt'lioji  u[  the  conjunctival  blood- 
T««cls  chemtKiK  of  the  conjiinciiva.  and  occaHionally  nBrlling  of  tlio  lid.  This 
"dionine  rencllon"  varJL's  very  miicli;  somcl.iUKM  it  aliiiCKt  fuiln  In  upiiear.  Under 
itieae  circunmtiiiircs  a  stronger  solulirin.  for  ciamplo,  livo  to  ten  por  rent,,  will 
iisitkl))-  jivnil.  or,  ncrordin?  lo  Darter,  nn  cvoti  more  active  effect  may  be  produced 
if  n  morsel  of  pondered  dionine  id  used,  or  if  the  solulion  is  injected  liciicBlli  the 
coDJunctiva.  The  irritative  cfFects  of  the  drug  are  at  times  exceedingly  violent, 
•nrl  Dancr  believes  lliat  die  ipdonia  of  [lie  conjuncliva.  and,  moreover,  one  tliat 
•pPMtIa  to  the  lida  and  tissueM  of  the  face,  w  more  pronounced  in  the  Bubjocts  of 
vtMtllar  disesM,  nephritis  and  scrofula.  The  dionine  reiu'Iion  taken  pWe  In  (ho 
nomul  as  well  oa  in  the  diseased  eye.  I'sually  il  Hnhsidcu  malerinlly  within  an 
hour  It  may  continue  for  a  number  of  hours,  although  the  pain  and  amnrtlng 
■Inxwt  «lwa,v»  disappear  in  a  very  short  space  of  lime,  to  be  followed  by  n  period 
of  aittlgeeia  Usting  for  several  houra. 

The  plienonieiia  of  dionine  reaction  have  been  splly  dcvirrilictl  liy  WolfTbcrg 
hf  tlie  term  "lymphatic  inundation,"  and  Itarier,  who  is  purticulurl.v  cnthuiiiiuilio 
It)  lii«  recommetutation  of  the  value  of  this  niclicament.  thinks  that  lyinplialia 
inundsiion  washes  out  not  only  the  Burface  of  the  eyclmll  but  also  the  8ul»con- 
juncllva]  and  intt«comeal  ]ymph-«piicc«,  and  perhaps  even  the  intrancular  spaces, 
Thrre  is.  according  to  this  author,  not  only  an  aillux  of  liifuid  but  aUo  of  lymplu> 
rylM,  whose  duly  he  bdieves  is  iy>ncerncd  «-tlh  the  defence  of  the  ports,  ao  that 
thrrv  is  a  diopo  active  production  of  unliloxiiui  and  pliagocytes.  Whether  llie  drug 
frnJIy  hsa  an  action  upon  (he  diseased  prnf  riia  of  llie  eye  themsclvr^  and  aids  its 
Kaolvenl  power  by  a  aublraclion  of  pathologic  fluid,  or  wlicther  its  influence  should 
hm  tt^t^tA  as  that  of  a  eounler-irritant.  or  nhrtlier  it  depends  upon  its  (lowor  ot 
Inmaaing  lymphatosis,  has  not  been  decided,  and  at  present  It  n  probably  not 
poa«iMe  to  aay  that  fi.  dies  more  than  stimulate  the  lymplialic  and  vascular  cir- 
nifalioit  of  the  eye.    So  far  as  1  am  awnre,  the  only  untoward  recorded  result  from 
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its  BClion  is  one  case  of  macular  lieniorrliage  in  praetice.      Violence  of  reaction 
without  ultimnUi  bud  results  ia  not  b.q  uncommon  phenomenon. 

Its  indicationa  in  ojihthalmic  thernpeutics  are  numerolla,  and  in  geDcral  tenns 
it  may  Ije  staled  that  it  has  a  fnvorablo  influeni'e  in  ulleviating  painful  iiiftamma- 
tionB  of  the  anterior  portion  of  the  «ye,  and  In  relieving  the  diatrciu  incident  to 
increased  intraaculnr  tension,  that  is,  glaiicoma.  There  in  much,  evidence  lo  ghoK 
that  it  facilitates  the  absorption  u!  atropine,  e^rine.  pilocarpine,  etc  It  is  useful 
in  iriiis,  iriitO'Cy/: litis,  simple  and  infected  corn-ail  -uleers,  herpes  of  the  conica,  xuper- 
jlciat  and  parejiehymuUniK  kfralUis,  and  in  the  various  types  of  gtaii/vina.  There  is 
some  evidence  thut  it  ia  of  viitiie  in  deeper  inHammatory  processes,  for  example. 
in  uiwi/is,  and  it  certainly  relieves  porl-apertUiee.  injlammation  and  iri/oclian.  It 
wotlld  seem,  according  lo  an  observation  of  Dr.  Callun,  which  I  thint  I  can  confinn 
from  personal  experience,  llmt  it  facilitates  the  regeneration  of  corneal  tifsue.  It 
may  be  suitably  coriibjiied  with  cofaine,  atropine,  eaerine  or  pilocarpine  where 
th&'W  drugs  are  also  indicated;  but  1  believe  that  a  better  rtisiilt  is  reached  if  llic 
dionine  is  used  separately,  and  the  atropine,  cocaine,  etc.,  ia  instilled  immediately 
afterwards.  In  a  very  brief  time,  iwually  alter  the  third  or  fourth  day  of  its  iwe, 
llie  eye  establishes  a  spoeioa  of  immunity,  and  the  dionine  reaction  almost  fails  to 
appear.  Therefore,  it  should  be  used  for  two  or  three  days,  and  then  omitted  for 
three  days,  when  o^in  the  reaction  in  likely  to  appear;  or,  if  it  does  not  appear, 
the  strength  of  the  solution  may  be  increased. 

It  is  the  practice  of  some  surgeons,  following  Darier's  recommendation,  to 
a  five-per-cent.  solution.  It,  however,  this  occasions  too  much  reaction,  in  ray 
own  experience  a  one-pcr-eeut.  aolut  ion  acts  favorably,  and  I  have  almost  abandoned 
the  employment  of  the  stronger  preparations,  except  when  a  very  decided  reaction 
is  desirable,  or  when  immunity  has  Iwen  secured.  Instead  of  employing  dionine  in 
solution,  it  may  bo  used  in  powder,  for  example,  a  twelfth  of  a  grain  (0.00.5  t!ni.), 
or  the  jxiwder  may  be  dusted  directly  upon  an  ulcerated  surface.  With  tliis  method 
of  cniploymont,  recommended  by  Darier,  I  have  had  tittle  experience.  I  have  olsa 
not  prescribed  it  n-t  a  salve,  although  this  method  of  employment  has  been  advised 
and  commended  by  others.  Darier  liits  lused  it  subconjutirtivully,  combining  it 
Willi  a  physiological  salt  solution  under  these  circumstances,  by  injection.  The 
reaction  is  very  violent;  but,  for  exa.mple,  in  detachment  oj  the  retina,  is  said  to  I 
of  service. 

The  asserted  power  of  dionine  of  clearing  up  eorneal  scorg  I  believe  to  bo  doubt-" 
tui,  but  it  certainly  is  effective  and  very  uaefid  in  certain  interslilial  deposits,  such 
ua  those  of  interaliiial  kcmlilix,  both  in  the  early  and  in  the  late  stages  of  the  diseuae. 
The  solutions  ehouid  bo  freslJy  prepiired  to  be  of  service. 

Hf.roine  (diacetyl  ester  of  morphine),  which  occurs  as  a  colorie 

odorleas,  bitteri.sh  iTystalline  powder,  is  nearly  insoluble  in  waterT 
hut  forms  a  hydrochloride  whit'h  is  freely  soluble  both  in  water  and 
in  alfohol.  According  to  Dreser,  conBrnied  by  Strube,  it  produces 
in  the  lower  animals  stupor  with  convulsions,  but  has  very  little 
influence  upon  the  circulation.  Ott  has  found  that  in  the  frog  it 
lessens  reflex  activity,  and  in  sufficient  doses  causes  complete  paraly- 
aia  which  is  inciei}endent  of  any  effect  upon  the  motor  nerve  or  muscle. 
All  observers  are  in  accord  that  it  has  very  little  action  on  the 
circulation.  According  to  Ott,  in  doses  of  from  one-twentieth  lo 
one-tenth  of  a  grain  it  produces  in  the  rabbit  slight  elevation  of  the 
pressure  without  much  change  in  the  pulse-rate.  The  dominant 
action  of  heroine  is  upon  the  respiratory  centre.  Impena,  Marshall 
and  Fonteyne  state  that  in  small  doses  it  slows  the  rate  but  slightly 
increases  the  depth  of  the  respiration,  while  in  large  amounts  it 
lessens  both  the  frequency  and  the  depth,  .\ccordiiig  to  Inipens,  heroine 
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does  not  dtnunish  the  irritability  of  the  respiratory  centre  towards 
carbonic  acid,  as  do  both  morphine  and  codeine;  this  statement  is, 
however,  in  direct  conflict  with  Drcser. 

From  the  experiments  of  Impens  and  Mayor  there  can  be  little 
room  for  doubt  that,  at  least  as  regards  the  lower  animals,  it  requires 
less  heroine  to  kill  than  it  does  morphine.  It  is  probable  that  this 
statement  holds  true  also  for  the  human  being.  As  has  been  pointed 
out,  hon-ever,  by  Impens  and  by  Morel-Lavallee,  heroine  is  a  less 
dangerous  drug  than  morphine,  because  the  efficient  dose  is  dispn>- 
portionately  smaller  than  the  fatal  dose  in  comparison  to  morphine. 
In  other  words,  although  it  requires  about  half  the  quantity  of  heroine 
that  it  does  of  morphine  to  kill,  it  requires  only  about  one-fourth 
of  the  quantity  to  exercise  its'  maximum  sedative  eEfect  u{K)ii  the 
respiratory  centre. 

Toxic  symptoms  following  the  use  of  heroine  are  uncommon.  Two  and  a  half 
grains  are  said  to  have  produced  in  an  asth:natic  adult  syncope,  myueis,  blindnera, 
mad  Bubnomul  temperBture,  lasting  for  many  hours,  and  Dover  reports  great  pmi- 
tration,  dilated  pupilx,  with  mental  abenation,  produced  by  iliree  gruins.  'I'hompeon 
reports  death  in  a  case  of  severe  mitral  disease,  which  he  attributed  to  heroine.  In 
a  few  instancea  nausea  and  vomiting  have  followed  the  use  of  heroine,  perhaps  due, 
as  claimed  by  Robinson,  to  some  chemical  cliange  in  the  drug.  In  a  number  of 
heroine  has  caused  constipation. 


Aa  an  hypnotic  or  analgesic  heroine  is  certainly  very  much  inferior 
to  morphine,  but  it  has  the  advantage  that  in  chnmic  cases  it  does 
not  produce  the  agreeable  sensations  which  render  the  hitter  drug  so 
dangerous.  In  arresting  cough  it  has  seemed,  in  our  experience  at 
least,  equal  to  morphine  in  activity,  and  has  the  great  advantage  of 
not  checking  secretion  either  in  the  lungs  thciusclves  or  in  the  ali- 
mentary canal.  According  to  Strauss,  it  hiis  distiiu't  anaplinnli.sijic 
properties,  making  it  useful  in  various  fonnH  of  sexual  cxcilcruciit, 
such  as  nymphomania  and  iiiasliirbolion.  It  has  Iktii  rcct'iilly  as- 
serted, especially  by  E.  Elischer,  that  it  is  so  active  as  a  liicul  anal- 
gesic that  one-quarter  of  a  grain  intnKlucoil  into  (lie  vj.gina  will 
relieve  the  suffering  even  of  uterine  ctuinr.  UosciilxTg  ('(innnonds 
a  two  and  a  half  grains  to  the  fluidouncc  soluliiii)  as  a  local  ancsllu-lic 
in  diseases  of  the  throat,  and  es|x*cially  in  hirtiiiijcttl  tubirciiliinis. 
When  there  is  excessive  cough,  as  in  uxihma.  hronrliiUx.  atiil  H-hmipimj- 
coiigh,  heroine  is  a  verj'  valuable  tlrug;  in  jililhiniii  it  lias  the  fiirllicr 
virtue  of  reducing  the  tendency  to  sweating.  Dose,  from  onc-(ctith 
to  one-third  of  a  grain  (0.006-0.02  tini.).  The  liydrocliloridc  may  bo 
used  hypoder  mi  cully. 

HYDRATED  CHLORAL. 

Chloral,  or  tri chloral dehy do  (C^TICljO).  which  is  it.'^olf  not  used 
in  medicine,  is  an  oily  liquid  giving  off,  al  Ihc  ordinary  (oni[)rrature, 
pungent  fumes,  made  by  the  adiim  of  chloi'iiic  on  iilcoliol.  It 
unites  with  one  molecule  of  water  to  form  a  livdrato. 
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Hydrated  Chloral  is  a  volatile,  crystalline  solid,  of  a  hot,  burning 
taste,  freely  soluble  in  water,  ether,  and  alcohol.  It  usually  occun 
as  transparent,  colorless  tablets,  but  sometimes  in  acicular  or  even 
in  rhomboidal  crystals.  If  an  alkali  be  added  to  a  solution  of 
hydrated  chloral,  it  breaks  up  into  formic  acid  and  chloroform. 

Chloralum  Hydratum 10  to  20  grains  (0.6-1.3  Gm.). 

Load  Action. — Hydrated  chloral  is  distinctly  germicidal  and 
antiseptic,  and  was  at  one  time  used  to  some  extent  for  preserving 
cadavers,  keeping  urinals  pure,  and  allied  purposes.  As  shown  by 
Keen,  a  solution  of  twenty  to  forty  grains  to  the  ounce  will  preserve 
animal  tissues  almost  indefinitely  without  interfering  with  their 
microscopic  structure.  It  is  also  somewhat  irritant  in  its  action, 
and  after  a  time  sedative  to  the  sensory  nerves,  and,  it  may  be,  to 
all  tissues. 

Absorption  and  Elimination. — Hydrated  chloral  is  absorbed  with 
great  rapidity,  its  action  being  often  manifested  within  five  minutes 
after  its  ingestion.  It  circulates  through  the  body  as  chloral;  its 
exact  fate  in  the  system  has  not  been  determined,  but  it  probably 
escapes  from  the  body  in  part  unchanged  and  in  part  in  the  form  of 
compounds.  It  was  recognized  in  the  urine  by  A.  Tomascewicz  by 
means  of  the  delicate  isocyanphenol  reaction*  of  HofTmann.  FeltE 
and  Ritter  found  in  the  urine  of  chloralized  animals,  a  copper  reducing 
substance  which  Von  Mering  and  Musculus  have  separated,  as  uto- 
chloratic  acid,  in  colorless,  shining  needles,  often  arranged  in  star- 
like  groups,  soluble  in  water  and  in  alcohol,  insoluble  in  ether.  The 
existence  of  this  acid  has  been  confirmed  and  its  chemical  proper- 
ties studied  by  A.  Borntraeger  and  by  E.  Kiilz,  who  found  it  to  be 
physiologically  inert. 

Physiological  Action. — Nervous  System. — The  most  constant 
and  prominent  of  all  the  symptoms  produced  bj'  moderate  doses  of 
hydrated  chloral  is  sleep,  due  to  a  direct  depressant  action  upon  the 
higher  cerebral  centres.  The  drug  seems  also  to  affect  the  psycho- 
motor area  but  sensation  is  not  affected  except  after  toxic  doses. 
Generally,  as  already  .stated,  (lie  sleep  is  quiet,  but  sometimes  it  is  rest- 
less, and  in  man  has  occasionally  even  been  wildly  delirious,  although 
it  is  somewhat  unoerta'n  whether  the  latter  condition  may  not  have 
been  due  to  impurities  in  the  drug.  It  seems  to  be  well  established 
that  in  the  milder  degrees  of  this  sleep  there  is  no  anesthesia.  We 
have  seen  the  hyperesthesia f  spoken  of  by  Demarquay  after  small 
doses  of  chloral,  and  there  can  be  no  doubt  that  it  Is  an  occasional, 
if  not  a  constant,  phenomenon,  llajewsky  states  that  there  is  in 
frogs  a  corresporuling  period  of  over-ex<'!tal>ility  of  the  reflex  centres. 


•  Manv  rlicmi"!"  linvo  fuiliHi  I"  find  pKlornl  for  wunl  of  D  ilplicale  t<-™i.  F,  Oplan  (Edin. 
yt"t.  Itlii  ^uru.  Jnitrji..  w^y.  211"}  utfjrnis  Miul  aiii]]i"]]LUIil  r.ii][fl|]ilo  tiDor.!^  a  nifniiH  Dl  recilRnilias 
niiimlf  ainourils  of  the  ilrlli;. 

t  Hoiiohnl  <.\Vni  Y'ift:  Mnt.  Gnittte,  Dec.  IS70K  Dii'iilafcjy  iijul  Kriflmher  {Ampr.  Jnum. 
.Mft.  .SVf..  Jim.  1^70).  Cliovanni  ninl  Uiini^jli  l-'^rhmiifl'ii  J'lhrbu'fitr.  clirX  ai\-i  Raiewskv  ilbid^) 
mTifirm  Thi--.  wliile  T.iebreifh  ftrKJ  Tji^ilii'e  ileny  ii;  HAinrnar^leu,  who  hiw  iioTJoxl  BUcii  hyper- 
ealLfsia.  13  iiiclinmJ  to  (tiiiik  il  appnreiiL  rulljer  lliau  real. 
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and  tbal  in  rabbits  he  has  noticed  a  glowing  heat  borne  without 
much  complaint,  when  pinching  would  produce  violent  outcries. 
In  x'try  targe  >inses  chloral  produces  anesthesia ;  but,  unless  the  amount 
employed  be  so  great  as  to  be  toxic,  this  aneslhesia  is  in  most  cases 
very  trifling. 

The  paralysis  and  loss  of  reflex  excitability  induced  by  chloral 
are  spinal  in  origin  and  are  not  due  to  any  action  on  either  peripheral 
nerves  or  muscle, 

Labbte  haa  shown  that  the  muscles  respond  to  electrical  slimulalion  of  llie 
nerve,  und  ulso  direi'tly  of  tlie  musclca,  even  after  fatal  doses.  Tlie  CKpcriincals 
of  Kitfcwsky  lias  cunfirnied  ihe  retention  of  irritability  u(  ihc  niolnr-ncrve  and  bos 
Aten  found  thai  in  the  latter  sto^i  of  rhliirol-poi^Hining  direct  irri'atiun  of  the  spinal 
cord  gave  rise  to  nmch  lesa  severe  spasnia  than  in  the  unpoisoned  animal.  Before 
thia  paralytic  atagc  is  reached,  as  already  Hlal«d,  Rajowsky  affirms  that  in  llie  frog 
lliere  is  a  perio<l  of  increa,sed  reflex  activity,  and  that  at  Ihia  time  sliniiilntion  of 
the  spinal  ganglia  shows  tliat  they  are  more  susceptible  than  tiomisJ,  The  observer 
last  named  stales  that  these  phenomena  occur  just  as  freely  after  deslruc-tiun  of 
Seisclieooiv'a  centre  in  the  frog  as  before,  snd  are  therefore  independent  of  it. 

CirciWo/ion.— The  administration  of  hydrated  chloral  in  any  dose 
large  enough  to  affect  the  circulation  produces  a  fall  of  blood-pres- 
sure with  usually  slowing  of  the  pulse-rate.  The  fall  of  the  blood- 
pressure  is  due  largely  to  a  depressant  action  on  the  heart  although 
after  large  doses  there  is  also  complete  paralysis  of  the  vaso-motor 
mechanism. 

In  'iian.  [Joiirhiit  and  Anslio  and  Andrews  otilained  sphygmographie  tracM 
wlijell  they  thilik  indicate  a  primary  im-reasnd  arterial  (Fnsion.  but  Nanciaa,  of 
Venire,  has  found  Ihe  leiiaion  n'lrnial.  Pieisendorfer,  in  a  nerien  of  sphygmographjc 
•ludii*.  lliou^iht  lli.1t  there  might  lie  a  brief  primary  ri«.'  of  urterml  pre.-aure  in  man, 
so  in  aninisls.  bill,  under  ihe  full  action  of  chloral  iheurlerinl  prejwure  meudily  finka. 
We  do  not  i  limk  that  much  conhdence  is  to  be  at  tuched  to  I  hei^  ub&eri'at  ion.*,  since 
the  •phygniijeniph  scums  to  be  tin  enlircly  unreliable  inslrumeni  when  used  for 
il*  roniparntive  etudy  of  arterial  pressure.  Both  Rajewsky  and  David  &rnu  have 
found  ihat  chloral,  iu  whatever  dost-,  produces  no  rise  in  pronturc  bui  always,  it 
Uie  qiunltiy  given  is  suRicieiil.  a  lowering,  so  iliat  if  any  rise  of  pressure  (as  seema 
improh«blel  is  ever  produced  in  the  nonual  mun  or  animal  by  chloral,  such  rise 
miwt  be  indirect  and.  probably,  due  to  respiralory  disturbiince.  Tlio  fall  of  blood- 
lin«siini  is  probably  owing  in  part  to  the  vaso-molor  [lutalysis,  but  perhaps  in 
larpal  purt  to  deprosion  of  the  heart.  The  voso-motor  palsy  is  probably  chiefly 
cftuaed  by  an  action  upon  the  dominant  centre,  but  Knbert  has  shonti  that  there 
nalto,  after  a  very  lar^e  dnee  of  the  chloral,  pulsy  of  lhf<  coals  of  the  vsaseU. 

The  lessening  of  the  pube-role  Cema  believes  to  be  duo  lo  an  influence  upon 
lh«  caniin-inhibiiory  ccntren.  but  Rajewsky  asserts  that  itie  slouing  ncciini  in  ibe 
(tof  and  rabbit  after  section  of  the  pnetimogaslric  nerves  anil  is,  therefore,  not 
dii»  to  central  inhibition.  When  toxic  dones  have  b«en  employoJ,  ihe  heart,  after 
nunwrauB  pauses,  is  RniUly  arreted  in  diastole.  Analogy  indicates  very  strongly 
■  hat  thin  srrent  is  due  lo  a  direct  influence  upon  the  heart-muscle  or  ganglia,  and 
tiw  rMMTchen  of  Sidney  Ringer  and  H.  Sain.«bury  and  of  David  Cema  seem  lo 
(liBlonMnite  (ihe  cooiraiy  results  obtained  by  Labli^o  notwithstanding)  that 
wh«n  ehlorsl  is  broiighl  in  direct  contact  wilh  the  inolated  heart  of  the  frog  there  is 
ttn  IniRUsdiale  and  pcri>i»tent  l<w»  of  power,  ending  ftnaliy  in  diastolic  arrest ,  In 
powoning  in  nun.  the  pulse  hus  towards  the  last  been  veiy  feeble,  generally  rapid 
and  imNtuUr,  and  uven  in  some  cases  in  which  recovery  has  occurred  it  hka  been 
alloCPlbcr  alnent  lur  a  liine. 
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Respiraiion. — In  full  doses,  chloral  lessens  the  number  of  respira- 
tions per  minute,  causing  them  to  become  slow  and  full;  when  toxic 
doses  are  taken  this  action  becomes  more  and  more  marked,  the 
rhythm  is  much  affected,  and  the  respiration  grows  markedly  irregu- 
lar, and  sometimes  very  rapid  and  shallow,  until  it  ceases.  As  these 
phenomena  occur  equally  after  section  of  the  vagi  (Rajewsky),  the 
influence  of  chloral  must  be  exerted  upon  the  respiratory  centre. 

Tissue  Change. — Charles  Richet  has  found  that  toxic  doses  of 
hydrated  chloral  reduce  very  greatly  the  elimination  of  carbonic 
acid,  at  the  same  time  that  they  lower  the  bodily  temperature.  So 
far  as  large  doses  are  concerned,  A.  Gritzka  is  in  accord  with  this, 
although  he  asserts  that  small  doses  increase  carbonic  acid  elimina- 
tion. It  is  plain  that  the  profound  muscular  quiet  produced  by  chloral 
must  lead  to  lessened  oxidation,  Julius  Peiser  affirms  that  chloral 
increases  the  degeneration  of  albuminous  tissues. 

Abdominal  Action. — Clinically  hydrated  chloral  has  no  perceptible 
action  upon  the  gastro-intestinal  mucous  membrane,  save  as  a  local 
irritant;  but,  according  to  the  experiments  of  Wertheimer  and  Le- 
page and  of  Charles  Dubois,  it  increases  in  the  animals  both  pan- 
creatic and  biliary  secretion,  chiefly,  but  not  altogether,  as  the  result 
of  its  local  influence  in  the  duodenum  and  jejunum. 

Temperature. — A  most  remarkable  action  of  hydrated  chloral  is 
upon  the  temperature:  in  this  point  all  observers  are  in  accord  with 
Richardson,  of  London,  who  has  seen  the  temperature  fall  6°  F,  in  a 
rabbit  which  recovered.  Bouchut  has  noticed  a  fall  of  2°  (C.  ?)  in  an 
infant,  and  Da  Costa  and  other  observers  have  noticed  slighter 
reductions  of  temperature  in  man  after  thera[>eutic  doses.  In  a  case 
re|Mirled  by  Levinstein,  iifter  six  drachms  of  hydrated  chloral  the 
tenipeniturc  rose  i<>  3!). 5°  C.  (102.1"  F.),  and  subsequently  fell  to 
3:2.9°  C.  (DI.L>li°  F.).  Hiiriunarsteri  has  found  that  the  fall  of  tem- 
IXTiilure  is  very  nipiil,  6°  C.  in  an  hour,  and  that  it  occur.s  in  animals 
well  wrapped  up  and  laid  in  a  warm  place. 

SUMMARY. — Upon  the  cerebrum  hydrated  chloral  acta  as  a 
powerful  hypnotic;  in  full  doses  it  acts  as  a  depreaaant  upon  the 
centres  at  the  base  of  the  brain  and  upon  the  spinal  cord :  it 
causes  slowing  and  weakness  of  the  heart's  action,  and  probably 
vaao-motor  paralysis,  also  centric  slowing  of  the  respiration,  "with 
loss  of  reflex  activity,  muscular  weakness,  and  some  anesthesia, 
all  of  spinal  origin ;  in  fatal  doses  it  usually  produces  a  gradual 
deatli  by  paralyzing  the  respiratory  centres  in  the  medulla,  al- 
though in  rare  cases  it  IdllB  suddenly  by  directly  paralyzing  the 
heart,  which  always  stops  in  diastole.  On  the  vagi  and  on  the 
motor  nerve-trunks  it  has  no  marked  influence. 

Actum  (IS  Chionil. — Liobrpji'li  kiih  U-il  to  t!ie  (iiscovtry  of  llie  value  of  chloral 
iis  a  pmctical  meilic'ine  hy  tho  knonlcilgc  of  \he.  fact  that  it  is  converted  when  in 
solution  hy  alkalies  into  rliloroforin  arul  forrnii;  arid,  ami  the  expert.ation  tnat 
el  I  lorn  form  would  Iki  generated  hy  tlic  alkalinity  of  llio  blood.  This  theory,  wliich 
at  oup  time  licM,  has  licen  «i  coriipleleiy  disproved  as  almost  to  have  been  lost 
sight  of.    A  di.ii'Ut^ioji  of  it  may  Ih;  foiinil  in  full  in  the  Icnl  h  pclil  ion  of  tiiis  treatise. 
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Therapeutics. — The    results    of    the    clinical    use    of    hydrated 

fhloral  are  in  strict  accord  with  its  known  physiological  action.  The 
indicatioD  which  it  most  usefully  meets  is  to  induce  sleep.  The  more 
purely  nen'ous  the  wakefulness  the  more  successful  the  remedy. 
When  from  functional  over-excitement  of  the  brain  due  to  excessive 
mental  strain,  or  from  anxiety  or  other  kindred  cause,  the  patient 
cannot  sleep,  hydrated  chloral  is.  probably,  the  most  certain  of  the 
hypnotics.  On  the  other  hand,  when  severe  pain  causes  wakefulness, 
it  is  of  very  little  value, — at  least  in  doses  which  we  think  safe.  Some- 
times even  in  these  cases  sleep  will  come,  but  it  will  very  often  be  a 
restless,  troubled  sleep,  ftith  moaning  or  other  indications  of  suffer- 
ing; and  it  may  be  that  the  patient  on  awaking  wi!I  complain  that 
he  has  suBered  more  while  sleeping  than  when  awake. 

In  the  slecplessjtess  occurring  at  times  during  convalescence  from 
tieute  disease  chloral  is  very  efficacious.  In  the  early  stages  of  /ewers 
it  is  sometimes  of  advantage;  Russeit  recommends  it  especially  in 
the  wild  delirium  of  typhus  in  its  earlier  stages.  In  advanced  fever^ 
cases,  when  the  symptoms  are  gravely  adynamic,  we  believe  that 
the  use  of  chloral  would  be  very  perilous.  In  delirium  tremens  it 
often  induces  sleep  readily,  but  not  rarely  it  fails,  even  in  large  dose. 
In  the  sleeplessness  of  acute  puer|ieral  or  non-puerperal  mania  Ihere 
19  abundant  testimony  to  the  value  «f  chloral.  It  must  not  be  for- 
golteu  ihat  chloral  is  a  dangerous  remedy  when  there  is  cardiac 
weakness;  and  when  in  any  of  the  diseases  just  spoken  of  there  is 
reason  to  suspect  a  fatty  or  even  a  feeble  heart,  great  care  mast  be 
exercised  in  its  administration.  Under  such  circumstances  the  dose 
of  fifteen  grains  (1  Gm.)  should  not  be  exceeded,  and  should  not  be 
repeated  more  than  once  unless  after  an  interval  of  several  hours. 

The  second  indication  to  meet  which  hydrated  chloral  may  lie 
employed  is  to  relax  spavin.  For  this  purpose  it  has  Iw-en  used  wilh 
advanlage  in  puerperal  and  uremic  conriilsions.  It  must  be  remeni- 
Iwred  lhat  in  many  of  these  cases,  although  next  to  i'hloroform  the 
l>est  palliative,  it  is  only  a  palliative,  and  must  be  used  merely  to 
quiet  the  nervous  disturbance  until  other  remedies  can  have  time  to 
act.  In  tetanus  it  is  one  of  the  most  valuable  agents  we  have  for 
conlrolUng  the  convulsions,  but  it  must  be  given  boldly  and  at  short 
intervals.  Extraordinary  results  have  been  obtained  by  Macna- 
mara  in  tetanus  by  using  hydrated  chloral  simply  at  bedtime  (forty 
grains),  viith  an  occasional  dose  (thirty  grains)  in  the  morning  when 
there  is  high  temperature;  and  administering  brandy,  milk,  and 
eggs  very  freely  during  the  day. 

In  tn'stuiis  naxceiitium,  as  originally  recommended  by  Widen hofcr, 
it  is  undoubtedly  very  valuable.  Widenhofer  gave  it  to  the  young 
babe  in  one-and  two-grain  doses  by  the  mouth,  or,  when  the  spasms 
prevented,  in  double  the  quantity  by  the  rectum.  In  chorea  it  is  not 
directly  curative,  but  is  of  great  importance  when  it  is  essential  t-o 
temporarily  check  the  violence  of  the  movements.  As  a  nocturnal 
t)utelunt  and  hypnotic,  it  is  of  the  highest  value  in  cases  of  acute 


GENERAL   REMEDIES 

chorea  in  which  speedy  death  is  threatened  from  the  incessant  and 
violent  movemenls;  also  in  cases  complicated  with  fractures,  where 
a  temporary  lull  is  of  importance.  In  puerperal  convulsions  its  use 
in  large  doses  has  met  with  a  great  deal  of  favor,  A  half-drachra 
may  be  exhibited  at  once,  and  half  the  quantity  every  hour  or  two 
pro  re  naia. 

In  the  convulsions  of  children  it  has  been  employed  with  apparent 
good;  in  cramps,  in  mnguUus,  in  the  spasmodic  nocturnal  enuresis  of 
children,  in  laryngismus  stridulus  and  other  spasmodic  affections  of 
the  glottis,  in  nocturnal  emissions,  in  whooping-cough,  and  in  all  forma 
of  severe  spasmodic  disorder  when  it  is  desired  temporarily  to  sup- 
press the  motor  disturbance,  chloral  remains  the  standard  remedy. 
In  asthma  it  has  sometimes  been  of  use,  but  more  often  it  has  failed. 
Its  hypodermic  use  in  the  algid  stage  of  cholera,  as  recommended  by 
Dr.  Hall,  appears  to  ua  of  very  doubtful  value. 

The  third  indication  for  which  chloral  has  been  used  is  to  relieve 
pain.  That  it  will  do  so  when  given  in  very  large  doses  there  can  be 
no  doubt;  bu(,  unless  the  dose  be  so  large  as  to  be  dangerous,  it  is 
of  little  value  as  an  analgesic.  lis  powers  in  this  direction  are  incom- 
parably less  than  those  of  opium,  and  its  habitual  use  is  attended 
by  grave  dangers. 

As  originally  suggested  by  Lyon  Playfair,  hydrated  chloral  may 
be  given  in  the  early  stages  of  labor  to  lessen  the  severity  of  the  pain; 
it  is  stilted  also  lo  be  of  service  as  a  relaxant  when  there  is  rigidity 
of  the  OS.  Fifteen  grains  may  be  administered  and  repeated  in  half 
an  hour  if  necessary. 

Locally  a  solution  of  chloral  (ten  per  cent,  to  saturation)  has 
been  used  with  asserted  very  good  effects  as  a  stimulant  and  anti- 
septic in  foul  ulcers,  buboes,  bedsores,  etc.,  esjiecially  when  the  dis- 
charge is  free, — as  a  hemostatic  when  there  is  oozing  of  blood, — 
and  as  an  antiseptic  and  local  anesthetic  in  uterine  and  other  cancers. 
Applied  to  the  skin,  it  is  a  powerful  irritant,  and  has  been  proposed 
as  a  vesicant,*  but  is  said  to  cause  excessive  pain. 

The  intravenous  injection  of  chloral,  as  suggested  by  Or^.  for 
the  purposes  of  anesthesia,  and  for  the  combating  of  Manic  spasms,  is 
entirely  unjustifiable  and  is  at  present  rarely  practised,  death  having 
in  various  ca.ses  resulted  from  the  unexpected  violence  of  its  action 
or  from  the  coagulation  of  the  blood  which  is  produced. 

Administration. — Although  the  continuous  use  of  hydrated 
chloral  may  lead  to  a  very  serious  chronic  poisoning,  we  have  no 
knowledge  that  the  chloral  itself  accumulates  largely  in  the  system. 
On  the  other  hand,  the  single  large  dose  of  hydrated  chloral  in  rare 
cases  acts  with  unexpected  violence,  and  it  should,  therefore,  never  be 
given  in  doses  of  over  twenty  grains,  and  this  amount  should  not  be 

*  AecoHinE  To  Honnel  IL'mnn  P\onn..  xlij.  490).  one  grflmmt  or  tiydraffd  ehloTBl  rubberi  up 
with  Oil  of  flwecl  HlmorhLrt  or  VB**!in5  and  ^pnod  oii  n  iIiActtylan  pliuieT  iwelvp  by  hTtcpn  oeuM- 
metiw  Hhd  pliifvd  on  Iho  ekin,  uill  in  fiftfwn  mmulei  c«m»  bumins  pain,  after  which  limp  it  shoitld 
bn  rrniovwl  nnH  tliH  pari  coicrod  with  runon  wool.  During  the  elorp,  which  musUy  follow-  Ihe 
■bwrpliun  ol  Ihe  cbloni,  ■  bhitrr  will  [orm. 
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repeated  oftener  than  once  an  hour.  and.  when  sixty  grains  have  been 
(aken.  not  again  for  some  hours,  unless  in  very  urgent  rases,  as  aoute 
t«tanus  or  violent  chorea  ihrejitening  speedy  dissolution. 

Reynolds  reports  a  cose  in  whirh  (oiiy-five  grain?  caiL«cd  (noat  nlarniing  syinp- 
tatna  and  U.  W.  Fuller  a  number  oF  cases  in  ooute  of  ivliii'h  vei?  alurmini;  «yiii[iluiiui 
followed  ihe  exhibition  ul  thirty  gniiaB.  and  in  one,  deutli  in  a  henllliy  yuimg  wuman 
of  thirty.  Schwsighofer,  of  \'ifnnii,  reoonla  coniii  and  lienlh  in  a  drimkan!  (oUiiw- 
ing  the  ingestion  of  half  a  drachm.  W.  H.  Lathrop  details  the  i'ilxc  of  a  man  pn>< 
fioualj  healthy,  but  sutTering  from  delirium  tremens,  who  look  sixty  graiiu  lietwcen 
IZaail  1  pji.,  at  2.30  p.m.  twenty  grains  more,  and  at  3  p.m.,  no  cJTc<^t  beinK  manj- 
fnt,  tneaty  gruns  more.  His  physicians  then  loft  him  alocplexs  ami  t'oiti plaining 
only  of  a  slight  paralysis  of  the  lower  exiremitiea;  and  ulmoat  in  a  niorarnt  ho  wiw 
dead.  Other  caws  might  be  quoted,  but  the  above  are  sufficient  to  show  lliat  chloral 
may  kill  suddenly  and  unexpectedly. 

An  obeervaiion  of  Vulpian  throws  much  liftht  upon  Ihone  sudden  deaths.  TTe 
found  that  galvanisation  ot  a  divided  vagus  would  cause  in  a  chjnriiliied  aiiimid 
not  momentary,  but  permanent,  arrest  of  respiration,  if  the  eentrie  nnd  waa  pwlected, 
or  permanent  diiuitule  ol  Uic  heart  if  the  disiul  part  of  the  nerve  was  atlnrkod. 
It  is  very  probable  thai  in  a  man  under  (ho  influence  of  chloroform  or  of  chloral, 
death  may  be  precipitated  by  a  slight  peripheral  inhibitory  irritatJOD. 

Toxicology, — The  earliest  symplonis  of  hydriitcd  chloral- 
poisoning  is  sleep,  which  in  mild  casew  closely  resembles  niiturnl 
sleep.  The  subject  can  readily  be  aroused  from  the  lighter  degrees 
of  this,  waking  to  full  consciousness,  but  soon  dropping  off  again 
when  left  quiet.  The  pulse  is  in  this  degree  of  action  not  iifTocted, 
Of  is  rendered  a  Httic  slower:  the  pupil  13  contracted,  but  bf-romen 
normal  so  soon  as  the  subject  is  awakened;  the  respiration  ia 
deep,  full,  and  regular.  When  larger  amounts  are  given,  the  sleep 
is  much  deeper,  and  may  pa-ss  into  profound  coma;  the  roHpirntionH 
fall  in  number:  the  pulse  at  first  is  weakened  and  rendered  slower, 
but  later  may  become  rapid  and  irregular;  the  temperature  is  re- 
duced; the  muscular  system  is  relaxed,  and  both  sensibility  and 
reflex  action  are  diminished.  If  a  fatal  doae  ha«  been  taken,  nil  thcao 
aymptom's  are  intensified;  with  coma,  intense  muscular  relaxittinn, 
weak,  thready  pulse,  and  a  pupil  contracted  at  first,  but  nftnrwarda 
dilated,  the  victim  gradually  sinks  into  death,  paralysed  and  anert- 
tbetic.  The  immediate  cause  of  death  is  usually  a  corilric  paralytic 
arreet  of  respiration;  but  in  many  cases  there  appears  to  bo  a  siniul- 
(aneous  arre«t  of  the  cardiac  action,  and  it  is  probable  that  fatal 
qrocope  may  at  times  occur. 

The  minimum  fatal  dose  of  hydrated  chloral  is  hardly  cAtablifihed, 
but  thirty  grains  have  produced  death.  (See  ,4c/mini«(ra(ion.)  In 
very  many  cases,  however,  recovery  has  occurred  after  the  takinx 
of  Mveral  drachms;  indeed.  Eshleman  has  reported  recovery  ftft«r 
tbe  ingestion  of  four  hundred  and  sixty  graiiu.  There  are  no  palhoK- 
Domonic  lesions  found  after  death  from  chloral,  but  a  dark,  bloat«d 
countenance  and  other  evidences  of  death  from  aaphyxia  have  t^een 
noted;  congeetion  of  the  meninges  and  subatance  of  the  brain  and 
rord.  and  of  the  lungs,  is  commonly  found.  The  blood  is  thought 
by  Richardson  to  coagulate  less  firmly  than  when  normal. 
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There  is  no  satisfactory  chemical  antidote  to  chloral.  The  treal- 
meTU  is  in  general  siniilar  to  that  of  opium-poisoning,  consisting  in 
the  free  use  of  internal  and  external  stimulants,  such  as  sinapisms, 
dry  heat,  frictions,  flagellations,  etc.,  to  maintain  the  circulation, 
and  of  shaking,  application  of  the  dry  electric  brush,  cold  douchea, 
etc.,  to  keep  up  the  respiration.  In  practising  these  measures  it 
must  he  remembered,  however,  that  the  patient  in  chloral-poisonmg 
is  much  more  likely  to  die  of  exhaustion,  and  especially  of  cardiac 
failure,  than  in  opium-poisoning,  and  that  therefore  those  methods 
of  arousing  the  nerve-centres  which  do  not,  hke  walking,  require  the 
expenditure  of  effort  on  the  part  of  the  patient  are  to  be  preferred. 
Artificial  respiration  should  always  be  resorted  to  before  natural 
respiration  altogether  fails,  and  Clemens  has  found  that  animals 
asphyxiated  by  chloral  may  often  be  at  once  aroused  by  the  inhala- 
tion of  oxygen.  Atropine  and  strychnine  are  important  remedies. 
B.  W.  Stone  reports  recovery  from  four  hundred  and  twenty-five 
grains  of  chloral  after  the  hypodermic  use  of  one-fifth  of  a  grain  of 
strychnine  in  divided  doses.  Digitalis  may  be  given  to  sustain  the 
heart.  I.  M.  Booth,  reports  a  case  of  recovery  after  about  one  him- 
dred  and  ten  grains  of  chloral  under  the  use  of  tincture  of  belladonna. 
Lauder  Brunton  has  shown  that  if  the  bodily  temperature  be  main- 
tained artificially  animals  survive  doses  of  chloral  usually  fatal,  and 
in  human  chloral-poisoning  the  bodily  warmth  should  be  maintained 
by  the  use  of  dry  external  heat,  hot  blankets,  hot  baths,  and  other 
devices. 

While  some  affections  have  been  erroneously  attributed  to  ckro 
chloral-poisoning,  there  seems  to  be  no  doubt  that  its  long-continue 
use  often  doea  produce  serious  symptoms. 

The  easea  are  divisible  into  two  or  three  groups,  which  are,  however,  really 
artificial,  as  ia  shown  by  (ho  oceurreiii^o  of  cases  belonging  to  two  or  even  threa  of 
the  groups.  In  the  first  group  the  TEspiratioD  ie  chiefly  affected.  The  dyapncm  may 
be  slight,  and  may  be  felt  at  times,  aa  after  exertion  or  aflor  meab;  but  it  may  be 
constant  and  alarming.  Cuses  of  this  character  are  reported  by  Jafil.rowiti,  by 
Scbule,  and  by  Ludwig  Kirn.  In  one  ioBtanee  (N  R.  Smith),  death  from  broDchial 
elTuaion  is  believed  to  have  been  cauAed  by  chloral.  Kim  aHirms  that  in  some  eaaee 
mental  disturbance  with  halluei nations  occurs. 

In  the  second  group  of  casen,  eruptions  of  the  skin  are  the  chief  manifestations 
of  the  toxemia.  Those  vary  in  intensity  from  the  occasional  appearance  ot  tran- 
sient red  blotches  on  the  face  or  neck  to  an  intense,  even  livid,  erythenialous  red- 
ness of  the  face.  In  other  instancu  there  iit  marked  erythema  (Schulc),  occurring 
first  in  Bpola  upon  the  face,  but  extending  downward  to  the  trunk,  becoming  more 
and  more  general,  and  showing  a  marked  tendency  U)  follow  the  ner\'e-tninks. 
This  erythema  is  seemingly  due  to  vaso-motor  weakness,  and  consequently  is  alliHl 
lo  olher  more  urgent  symploma  seen  in  chloral  toxemia.  SomelimoH  it  invades 
the  mucous  membranes,  which  become  red,  swollen,  and  redemfttous;  and  if  ihe 
fj^ands  are  involved,  as  in  a  caao  reported  by  Chapman,  the  result  may  be  serious, 
A  deeper  implication  of  the  vaso-motor  and  cardiac  nervous  system  was  prob- 
ably the  cause  of  the  general  (edenia,  profound  weakness,  and  failure  of  heart- 
action  in  the  case  recorded  by  N.  R.  Smith  and  poawibly  also  ot  tlie  desquamation 
of  the  cuticle  and  ulcerations  about  the  nails  noted  in  some  of  hie  cases  by  the  same 
physician. 
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In  ihe  third  group  of  cases,  petechia',  ecL-hymoaes,  ulperations,  and  even  high 
fever  and  other  pyenue  ByTDptoms,  are  asserted  to  have  been  produced  by  the  con- 
tinuoui  tiso  o[  clUoral.  It  seems  to  ua,  however,  very  doubtful  whether  the  drug 
rrally  was  the  cause  of  the  symptoms  which  have  fieen  recorded  by  Crichton  Brown, 
by  Monki«n,  and  by  Kim, 

The  habitual  use  of  chloral  as  a  narcotic  has  been  indulged  in,  it  is 
asserted,  to  a  considerable  extent,  and  George  F.  Elliott  reports  symp- 
toms like  those  of  delirium  tremens  as  following  the  withdrawal  of  the 
accustomed  draughts. 

I  SULPHONES. 

The  group  of  hypnotics  known  as  the  sulphones  which  were 
discovered  by  E.  Baunmnn  in  1866,  include  a  number  of  comjmunds 
in  which  the  hydrogen  atoms  of  methane  are  replaced  by  alkyl- 
siilphonic  radicals.  The  two  most  employed  in  this  coimtry  are 
the  so-called  aulpkonal  (diethylsulfonedimethylmethane),  and  Irional, 
(diethylsulphonemethyiethyl methane).  The  original  statement  of 
Baumann  and  Kast  that  the  hypnotic  powers  of  these  drugs  is  in 
direct  relation  to  the  number  of  ethyl  radicals  in  their  chemical 
make  up  has  been  confirmed  by  DiehL 

Sulphonai  and  trional  are  both  of  them  colorless  crystalline  pow- 
ders; the  former  is  practically  tasteless  but  trional  has  a  slightly 
bitter  flavor.  Sulphonai  is  practically  insoluble  in  cold  water,  but 
sparingly  soluble  in  alcohol  and  in  ether.  Trional  is  also  almost 
insoluble  in  water— requiring  nearly  200  times  its  weight  of  water  to 
dissolve  it — ^but  is  readily  soluble  in  both  alcohol  and  ether. 

Official  Preimrations : 

S^ulphootneilianum  [Sulphiinal] W  to  4.?  grains  (2-3  Gm.}. 

Kill  phone  I  hy  I  met  hail  urn  [T"'"!"!] 11)  I  o  1(0  graiiM  (0.6-2  Gm.). 

Absorption  and  Elimination. — Both  of  these  drugs,  owing  to  their 
flight  solubility,  are  absorbed  with  great  slowness,  but  of  the  two 
sulphonai  is  distinctly  the  slower  in  its  action,  requiring  sometimes 
two  hours  for  the  manifestation  of  its  effect.  The  elimination  like- 
wise lakes  place  very  slowly  so  that,  after  the  use  of  sulphonai, 
drowsiness  is  frequently  manifested  the  next  day.  When  taken  in 
large  amount  they  escape  to  some  extent  through  the  kidney  un- 
changed, but  the  greater  portion  is  converted  into  an  organic  sulphur 
fompound.  which,  according  to  the  researches  of  W.  J.  Smith  (con- 
firmed by  Baumann  and  Salkowski),  is  probably  flhyl-sulphoncc  acid. 

Physiological  Action. — The  sulphones  as  far  as  we  know  have 
very  little  effect  upon  the  general  system,  Ihe  action  being  limited 
almost  solely  to  depression  of  the  brain.  There  is  some  evidence  of  a 
flight  stimulant  influence  upon  the  spinal  cord.  The  effects  upon  the 
circulation  are  practically  nil. 

In  the  frog,  the  dog,  and  the  rabbit  the  siilphonea  produce  sleep,  which,  if  the 
dOM  tw  iufficiently  large,  deepens  into  coma,  and  is  accompanied  by  paresis,  tremors, 
.  ronvubioiu.     Knoblauch  afhrnis  that  not,  infrequently  the  loss  of  power  in  the 
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hind  legs  precedes  sleep,  and  that  weakness  and  ataxia  are  prominent  sTmptona 
after  Urge  doses.  The  convulBJons,  which  are  said  to  be  epileptic,  are  produced  b; 
very  targe  toxic  doses  ooljr. 

According  to  Haenel,  the  rate  of  the  mental  function  is  distinctly  lessened  by 
trional  and  continues  slow  for  some  time  after  the  sleep  period.  If  it  be  true,  u 
asserted  by  Egasse,  that  in  animals  trional  sleep  is  att«Dded  by  increase  in  tbe 
activity  of  the  reflexee,  it  probably  stimulates  the  spinal  cord.  According  to  Shick 
suiphonal  usually  lessens  spinal  activity,  by  stimulation  of  Setschenow's  centre, 
although  in  some  of  his  experiments  the  refiexes  were  increased.  Tbe  same  author 
reports  that  it  has  no  influence  upon  the  motor  or  sensory  nerves,  nor  upon  the 
muscles. 

Kast  found  that  there  is  neither  microscopic  nor  spectroscopic  blood  changes 
in  animals  acutely  poisoned  by  suiphonal. 

According  to  Kast,  the  blood-pressure  is  not  altered  by  doses  which  produce 
sleep,  and  the  rise  of  arterial  pressure  noticed  by  Shick  in  non-curariwd  animala 
may  have  been  produced  by  failure  of  respiration. 

Kronfeld,  as  the  result  of  sphygmomanomctrical  studies,  affirms  that  the 
blood-pressure  is  always  lowered  during  sleep  caused  by  trional,  the  fall  being  dus, 
in  his  behef,  to  depression  of  the  vaso-motor  centres. 

Therapeutics. — The  su! phones  are  valuable  hypnotics  in  ner- 
vous insomnias  but  have  little  or  no  analgesic  effects.  Of  the  two 
here  described  trional  is  ordinarily  the  preferable,  being  more  prompt 
and  certain  in  its  effect  as  well  as  less  liable  to  cause  toxic  manifesta- 
tions from  prolonged  use.  Sleep  usually  develops  in  from  a  half  to 
one  hour  after  the  dose,  in  most  cases  gradually,  but  sometimes  with 
abruptness.  It  is  usually  quiet,  and  not  followed  by  any  disagreeable 
after-effects,  although  sometimes  mental  confusion  and  lassitude 
remain  during  the  following  day;  these  after-results  being,  in  our 
experience,  especially  likely  to  occur  in  cases  in  which  there  is  a  distinct 
depression  of  the  brain-nutrition.  Where  the  sleeplessness  is  due  to 
pain,  tho  sulphonos  are  usually  not  serviceable;  but  in  the  insomnia 
of  insanity  it  often  acis  well.  Later  experience,  however,  does  not 
seem  (o  carry  out  the  original  a.ssertion  of  Kast,  that  suiphonal  ia 
especially  useful  in  cases  of  insomnia  from  cardiac  diseases.  In  such 
affections  it  appears  to  be  not  only  an  uncertain,  but  even  a  dangerous 
drug,  inferior  to  chloral.*  At  present  this  disagreeable  action  of  the 
drug  does  not  seem  to  be  explainable  by  any  influence  exerted  upon 
the  heart.  It  is  possible  that  it  is  due  to  Irritation  of  already  congested 
kidneys. 

Suiphonal  has  been  used  with  asserted  good  results  in  epilepsy, 
kkcougk,  chorea,  and  nocturnal  cramps;  according  to  E.  Andrews, 
it  is  very  effective  against  the  spasm,  of  fractures.  It  has  also  been 
commended  as  a  sexual  sedative  in  cliordce  and  spcrmatorrkiEa.  In 
our  own  practice,  suiphonal  given  an  hour  after  meals  has  seemed 
to  have  value  as  an  intestinal  antiseptic.  It  is  assorted  that  it  is  a 
very  useful  remedy  in  colliquative  nujhl-nweats. 

Administration. — The  sulphones  arc  aijsorbed  with  difficulty, 
and  should  alwiiys  be  administered  in  fine  powder  diffused  in  water 
or  milk,  or  enclosed  in  capsules.     We  have  seen  compressed  pills  of 


*  Sve  JuacliJum  i,Th€rap.  Muiiatth.,  lii.);  al^u  Scluiioy  Uliid.,  J88S.  ji.). 
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phonal  pass  through  the  body  unchanged,  and  have  no  doubt  that 

e  reported  great  slowness  or  even  fiiilure  of  action  lias  ofteM  depended 

m  improper  methods  of  administration.     It  should  be  an  invariable 

le.  when  sulphoual  is  given  continuously,  to  interrupt  its  use  for 

at  leAst  four  days  every  two  weeks  so  as  to  allow  the  system  to  clear 

itself:  and  the  urine  should  be  watched  and  the  first  sign  of  a  pinkish 

hue  be  the  immediate  order  for  the  withdrawal  of  the  drug.     Also 

,tteDtion  should  be  paid  to  having  a  daily  free  evacuation  of  the 

K»wcla. 

Toxicology.— Although  occasionally  even  the  single  dose  of 
nilphonal  produces  nausea  (even  severe  gastric  pain:  Dauthville). 
uiguor,  headache,  depression,  or  pronounced  mental  disturbance, 
Ktisooing  from  a  single  dose  of  either  of  these  drugs  is  very  rare, 
trobably  on  account  of  the  slowness  of  absorption.  The  statement 
metimes  made,  however,  that  the  single  dose  is  incapable  of  taking 
ife  is  untrue  at  least  for  sulphonal. 

Pelitt  elates  he  lun  seen  coma  ending  in  death  produced  in  a  woman  by  tn'o 
.mines  of  aulpli'jnal.     In  n  case  recorded  by  G,  Hoppe-Seyler  and  Rider  fifty 

iraiuiiMe  produced  death  in  seventy  hours,  the  Byniptonis  having  been  coma,  cyano- 

'■,  and  high  fever.  The  expired  air  hod  tlie  odor  of  mcrcaptan,  and  the  urine 
intAined  uoallered  Bulphonal.  Pronoimecd  fully  necrosis  of  the  itit«siiniil  and 
!Dal  epitlicUum,  fally  degeneration  of  tl)e  heart,  and  broncho- pneumonia  were 
lund  in  t!ie  body.    The  bra nc bo-pneumonia  was  believed  by  Hoppe-Scyler  to  lie 

he  result  of  the  aspiration  of  the  contents  of  the  mouth  and  gullet,  due  to  the 

DfensibiLly  of  the  epiglottis. 

In  one  case  recovery  occurred  after  one  hundred  and  twenty  grains  of  sul phonal, 
llbough  there  were  complete  abolition  of  tlic  reflexea  and  loss  of  tlie  radial  pulse.* 
I.  Neiaaer  has  recorded  a  cose  in  nbicli  one  hundrei,!  grammes  caused  a  profound 

le«p  tasltog  ninety  hourK,  a  fall  of  liodily  temperature  to  Ofi°  F,,  and  a  symmetrical 
inutely  papulous  eruption  upon  the  hands,  but  no  great  disturbance  of  the  heart 
'  breathing  or  of  th?  reflexes;   after  recovery  there  was  a  marked  ataxia  of  speech 

isd  movement  which  disappeared  in  a  week. 

Sixty  grains  of  trional  liave  produced   hemBtoporphyrinurio  (Bcrger),  but  120 

fniiui  have  been  recovered  from  with  ahnoat  no  symptoms  (CoIIatz).    Wigbtwick 

nij  Rolleaton  report  a  case  in  which  120  grains  caused  dilated  pupils,  hiss  oC  reflexes 

Dd  cardiac  deptesaion 

On  the  other  hand  serious  and  even  fatal  chronic  poisoning  from 

he  prolonged  use  of  these  remedies  is  unfortunately  not  rare.     The 

ndition  b  more  common  from  sulphonal,  but  trional  has  in  several 

□stances  given  rise  to  similar  symptoms.     The  mortality  in  chronic 

sulphonal-poiaoning  has  been  extremely  high. 

Although  prodromic  symptoms  probably  always  usher  in  chronic 
J  phonal- poisoning,  they  are  so  slight  and  so  lacking  in  anything 
laracteristic  that  in  a  large  majority  of  cases  the  condition  appears 
develop  abruptly,  and  usually,  notwithstanding  the  suspension  of 
.e  remedy,  continues  to  the  fatal  is.'iue,  death  occurring  in  about 
!venty-five  per  cent,  of  the  cases.  The  first  manifestations  are 
creasing    lassitude    and    weakness,    nausea,    and    gastro-intestinal 
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disturbance  as  shown  by  diarrhoea  or  constipation.  Ordinarily  the 
first  symptom  noted  is  the  pink  coloration  of  the  urine,  which  deepens 
until  the  fluid  becomes  of  a  dark  red  color,  staining  the  linen  upon 
which  it  falls.  Usually  this  coloration  of  the  urine  is  soon  followed 
by  obstinate  constipation,  violent  vomiting,  spasm  of  the  abdominal 
muscles,  and  tenderness  upon  pressure  in  the  region  of  the  liver  and 
stomach.  At  the  same  time  there  develop  insomnia,  ataxia,  sup- 
pression of  perspiration,  paresis  of  the  upper  extremities  or  of  irregular 
groups  of  muscles,  pronounced  weakness  of  the  legs,  loss  of  the  patellar 
and  other  reflexes,  paresthesia,  various  forms  of  skin  eruptions,  mus- 
cular spasms,  and  finally  a  condition  of  profound  collapse,  with 
highly  acid,  albuminous,  hemorrhagic,  or  suppressed  urine,  ending 
in  death.  After  death,  widespread  fatty  degeneration,  involving 
in  some  cases  the  heart,  but  especially  affecting  the  liver  and  kid- 
ney, has  been  found.  Erbsloh  has  reported  multiple  peripheral 
neuritis  from  the  prolonged  use  of  sulphonal. 

In  some  cases  the  renal  changes  have  been  confined  to  a  glomerular 
or  cortical  nephritis,*  with  or  without  hemorrhage;  in  other  instances 
the  destruction  of  the  kidney  has  been  more  complete.  The  most 
characteristic  symptom  is  the  appearance  of  hematoporphyrin  in 
the  urine;   its  recognition  is  best  made  with  (he  spectroscope. 

The  symptoms  caused  by  trional  are  practically  the  same  as  those 
just  described  although  the  premonitory  manifestations  are  usually 
more  marked.  Hart  has  reported  double  wrist-drop,  probably  due 
to  peripheral  neuritis. 

It  has  been  shown  by  SalJcowski  (eonfirmed  by  Kaat)  that  etliyl-Hulphonic 
acid  is  not  poiiionou.'j,  and  liemal^porptiyriD  appears  uko  to  l>e  free  from  loidc 
properties;  so  tliat  Ihe  HymptoniH  ot  ehninic  poisoning  are  [iroiiably  due  to  an 
accum  Ilia  lion  of  the  sulphone  io  Iho  eysWrn,  and  are  of  largely  priiuary  and  not  of 
seeondary  character,  though  some  o(  tlieni  may  be  in  fact  uremic.  Tlie  e^planuifon 
of  the  occurrence  of  hemaloporphyrinuria  is  at  prenelil  very  difficult;  t  frequenlly 
it  doca  not  come  on  unlil  several  days  after  the  ingestion  of  the  last  doBo.  In  u  fauJ 
caae  of  acute  poisoning  reported  by  Hoppe-Soylcr  and  Riller  it  was  not  prcseni. 
As  has  been  demonstrated  by  Garrod  and  Hopkins,  the  urine  of  patients  taking 
sulphonal  does  not  ordinarily  coiilaia  more  hematoporphyrin  than  is  often  seen  io 
hcollb.  It  is  generally  thought  the  hoiiuitoporphyTin  is  a.  decornposilion  product 
of  hematin,  and  .Stokvis  beUcves  t  but  tlie  heuiatoporpliyrinuria  is  due  to  the  alisorp- 
tion  of  altered  blood  from  hemorrliages  wliich  have  been  produced  in  the  mucous 
membrane  of  liie  etomach  and  intestines  by  aulphonal,— iin  explanation  wluch  is 
rejected  by  Kasl  and  Weisa,  and  also  by  tiarrod  and  Hopkins,  for  apparently  suffi- 
cient reasons.  The  observations  of  fiarrod  and  Hopkins,  that  the  increase  of  urinary 
hematoporphyrin  is  not  awonipanied  by  a  corresponding  increase  in  the  excretion 
of  iron,  and  tlie  fai't  tlial  in  ilio  cuses  recorded  by  Percy  Smith  tliere  wiw  no  If^wn- 
ing  in  llie  numl)er  of  the  red  liluod-corpuselcs  nor  of  the  hemoglobin,  lend  prob- 
ability to  the  assertion  of  Quincke  (confirmed  by  Herting},  that  the  coloring-ma  Iter 
of  tlie  urine  is  not  in  reality  hematoparphyrin,  differing  from  it  Jo  its  spectroscopic 
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Frani  MQller,  however,  found  in  a  case  ot  aul phonal- poisoning  which  rewv- 
that  Ihe  hemoglobin  fell  during  the  period  of  red  urine  to  forty-five  per  cent., 
returning  ufWrwards  (o  eighty-five  per  cent.  ;  while  Hoppe-Seyler  believes  that 
the  anatomical  changes  in  sulphonaUpoisoning  are  really  secondary  to  the 
destruction   of  the   red   blood-disks. 

In  the  treatmevi  of  chronic  sulphone-potaoning  the  moat  important 
measure  is  to  see  that  the  bowels  are  thorouglily  opened  and  cleaned 
of  any  undissolved  drug  which  may  be  lying  there  and  by  slow  absorp- 
tion making  the  patient's  condition  continually  more  hopeless.  For 
this  purpose  heroic  measures  are  often  necessary  and  vital  time  should 
not  be  lost  experimenting  with  the  milder  cathartics.  After  this  the 
poison  should  be  diluted  and  elimination  encomaged  by  the  free  use 
of  water.  This  may  best  be  given  by  hypodermoclysis  of  physiological 
salt  solution  as  well  as  by  the  ingestion  of  water  by  mouth.  The 
use  of  the  alkaline  carbonates,  aa  suggested  by  Miiller,  is  probably 
also  of  ser^Tce.*  For  the  heart -failure  and  other  symptoms  the  appro- 
priate drugs  should  be  administered,  but  they  usually  have  very  little 
effect. 

PARALDEHYDE. 

This  substance,  which  is  a  polymer  of  acetaldehyde,  occurs  as 
a  colorless  liquid,  with  a  strong  and  disagreeable  odor  and  a  burning 
taste.  It  is  soluble  in  S  parts  of  cool  water,  less  soluble  in  warm  water, 
and  mixes  in  any  proportions  with  alcohol  or  ether. 

Panildehydum itol  fluidrachm  (3-4  C.e.^. 

Local  Action. — P.traldehyde  is  locally  irritant,  and  is  likely,  when 
taken  in  large  doses,  to  disturb  the  stomach,  or  at  least  to  give  rise 
to  disagreeable  eructations. 

AbaorplMn  and  Elimination. — Absorption  of  paraldehyde  com- 
mejices  at  once,  and  its  action  is  usually  manifested  in  a  few  minutes. 
lis  elimination  begins  promptly,  but  is  carried  on  slowly,  so  that  the 
breath  frequently  reeks  of  it  for  hours  after  the  patient  has  awakened. 
Its  chief  channel  of  escape  is  probably  through  the  respiratory  organs, 
but  it  has  been  found  in  the  urine  by  Gordon  and  Raimann,  and 
Raimann  also  believes  that  it  escapes  to  some  extent  with  the 
perspiraikin.     It  iipjjeurs  not  to  be  destroyed  in  the  system. 

Physiologica]  Action.— According  to  the  physiological  studios  of 
Cervello,  Provost,  and  Gordon,  the  injection  of  from  one-half  to  one 
drachm  of  paraldehyde  produces  in  the  rabbit  and  dog  loss  of  sensi- 
bility, and  in  a  very  short  time  deep  sleep  with  general  muscular 
relaxation,  some  slowing  of  the  breathing  and  of  the  rapidity  of  the 
heart,  without,  however,  distinct  lowering  of  the  blood-pressure. 
After  very  large  doses  reflex  excitability  is  abolished,  and  death  takes 
place  through  respiratory  paralysis,  the  cardiac  action  and  blood- 
pre^ure  long  resisting  the  action  of  the  drug.     In  man  paraldehyde 
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produces  a  deep  sleep,  with,  if  the  dose  have  been  large  enough,  loss 
of  reflex  activity,  some  slowing  of  the  respiration  and  pulse-rate, 
and  slight  fait  in  the  temperature.  The  symptoms  usually  pass  off 
without  disagreeable  after-effects,  but  after  very  large  doses  there 
are  sometimes  malaise,  headache,  giddiness,  nausea,  or  even  vomiting. 
Usually  there  is  some  diuretic  action. 

NervouB  System. — Paraldehyde*  probably  produces  sleep  by  a 
direct  action  upon  the  cerebral  cells.  Bokai  and  Barcsi  have  found 
that  there  is  marked  relaxation  of  the  cerebral  blood-vessels,  but  this 
is  probably  the  result,  not  the  cause,  of  the  arrest  of  brain  function. 
The  characteristic  effect  of  the  drug  upon  muscular  action  is  depres- 
sion, which  is  probably  of  spinal  origin,  though  this  has  not  been 
absolutely  proved.  Bokai  and  Barcsi  affirm  that  after  small  doses 
there  is  a  period  of  heightened  reflexes. 

Circulation. — Upon  the  circulation  paraldehyde  has  very  little 
influence,  nor  is  the  blood  itself  affected  except  by  the  very  largest 
doses.  According  to  Henoque,  intravenous  injections  of  paraldehyde 
in  the  animal  are  followed  by  disappearance  of  the  absorption-band 
in  the  yellow-green  of  the  oxyhemoglobin  spectrum. 

Nutrition. — According  to  Dockendorff,  the  elimination  of  nitrogen 
and  phosphorus  is  somewhat  lessened  by  paraldehyde,  and  in  cases 
of  chronic  poisoning  in  man  the  elimination  of  phosphates  has  been 
found  to  be  very  low.  Hemoglobinuria  has  been  noticed  in  the  horse, 
but  not  in  other  animals  poisoned  with  paraldehyde. 

Therapeutics. — Paraldehyde  is  a  very  useful  hypnotic  in  the 
numerous  cases  of  mild  insomnia,  such  as  is  seen  in  neurasthenia,  and 
is  also  used  as  an  adjuvant  to  other  remedies  in  delirium  tremens, 
insanity,  and  the  more  serious  forms  of  morbid  wakefulness  not  depend- 
ent upon  pain.  It  is  one  of  the  most  prompt,  as  well  as  safe,  of  the 
somnifacients. 

Toxicology. — Very  large  doses  of  paraldehyde  have  been  taken 
without  fatal  results,  although  death  is  alleged  to  have  been  pro- 
duced by  four  ounces  (Dragc).  In  one  case  reported  by  Raimann, 
nearly  eight  hundred  grains  produced  simply  deep  sleep  lasting 
nineteen  hours,  without  evil  result,  Probst  reports  one  case  in  which 
nine  hundred  grains  gave  sleep  lasting  twentj^-two  hours,  without 
serious  syniptoms;  and  another  in  which  neiirly  five  ounces  of  paralde- 
hyde, taken  within  thir(y-six  hours,  produced  profound  coma,  marked 
lividity,  excessive  muscular  relaxation  and  vomiting,  slight  fall  of 
temperature,  without  pronounced  depression  either  of  the  heart's 
action  or  of  the  blood- pressure,  and  without  complete  loss  of  the 
reflexes.  The  urine  at  first  was  in  no  way  abnormal;  later  it  contained 
acetone.  On  the  second  day  mental  aberration  appeared  and  con- 
tinued, and  on  the  fifth  tlay  distinct  tremors  appeared:  by  the  seventh 
day  the  case  was  convalescent.  Although  chronic  poisoning  has 
frequently  been  produced  by  paraldehyde,  we  know  of  no  recorded 

*  rnppellL  unci  BruKiA  hav«  aho  noTod  Ipsvnin?  in  Ibu  gitc  of  the  bnla  uiuier  the  jaflueaee 
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fatal  case.  Disturbances  of  the  digeation  are  common.  More  charac- 
teristic is  a  psychic  disturbance  somewhat  resembling  delirium 
tremens  and  in  many  eases  associated  with  tremors  and  muscular 
weakness.  These  symptoms  usually  subside  mth  the  cessation  of  the 
taking  of  the  drug.  In  one  case  thirty-five  grammes  were  taken 
daily  for  a  year.  In  a  second  case  five  grammes  were  taken  daily  for 
thirteen  years,  without  the  production  of  any  symptoms.*  In  the 
experiments  of  Bokai  and  Barcsi  it  was  found  possible  to  produce  in 
the  animal,  by  the  continued  use  of  paraldehyde,  fatty  degeneration 
of  the  liver  and  of  the  heart-muscle,  but  no  such  result  has  been  noted 
in  raao.  In  some  cases  nasal  ulcers,  skin  eruptions,  and  various 
vaao-motor  disturbances  are  said  to  have  been  produced  by  the  long 
administration  of  the  drug. 


Ethtl  Cahbamate. — The  ethyl  ester  of  carbamic  acid,  commonly 
called  urHhane.  occurs  in  the  form  of  odorless  columnar  crystals  or 
scales,  of  a  cooling,  saline  taste,  soluble  in  less  than  one  part  of  water. 
It  was  originally  proposed  by  Schmiedeberg  as  an  hypnotic  which 
acts  directly  upon  the  cerebral  cortex,  depresses  the  motor  side  of 
the  spinal  cord,  but  has  very  little  influence  upon  the  circulation,  the 
arterial  pressure  remaining  normal  even  during  deep  narcosis.  Clinical 
experience  has  shown  that  urethane  is  safe  but  somewhat  uncertain 
in  its  action,  and  that  it  may  be  used,  sometimes  with  satisfactory 
results,  as  an  hypnotic  and  also  as  an  anti-con vulsant  in  puerperal 
and  other  serious  eclampsia  as  well  as  in  telanua. 

^hylia  Carbamos  [Uretluine] IS  to  30  graina  (1-2  Gm.). 

Chloralformamide. — Under  the  name  of  chlnraljoTmamide,  a 
compound  of  anhydrous  chloral  and  formamide  has  been  used  as  an 
hypnotic  and  has  been  made  official  in  the  U.  S.  Pharmacopceia. 
It  is  a  slightly  bitter  crystalline  substance,  soluble  in  1S.7  parts  of 
water  and  1.3  parts  of  strong  alcohol.  It  Is  decomposed  by  hot  water, 
but  its  solution  in  cold  water  is  moderately  permanent;  it  is  rapidly 
decomposed  by  alkalies.  In  the  lower  animals  chloralformamide 
produces  lethargy,  narcosis,  sleep,  and,  finally,  if  it  has  been  taken 
in  sufficient  amount,  death  from  failure  of  respiration.  According 
to  Langgaard  in  the  rabbit  the  sleep  is  accompanied  by  pronounced 
decrease  in  the  amount  of  air  drawn  in  and  out  of  the  lungs  and  pro- 
nounced lessening  of  the  blood- pressure .  These  results,  however, 
are  scarcely  in  accordance  with  those  of  other  observers.  Otto  Halasz 
found  the  blood-pressure  very  slightly  affected.  Von  Mering  and 
Zuntz  have  shown  that  the  fall  in  the  air  movements  of  respiration 
obtained  by  Langgaard  was  not  greater  than  that  which  results  from 
sleep,  and  also  obtained  deep  sleep  and  even  complete  anesthesia  in 
the  rabbit  without  fall  of  the  arterial  pressure. 
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In  a  series  of  experimenta  made  by  Da\'id  Cerna  and  H.  C.  Wood 
in  the  laboratory  of  the  University,  it  was  found  that  the  influence  of 
chloral forraiiniide  upon  the  circulation  is  very  feeble,  only  the  largeet 
toxic  dose  lowering  the  arterial  pressure  at  all.  In  the  dog  the  respira- 
tions were  always  enormously  hurried  by  the  drug,  although  no 
experiments  were  made  to  determine  the  absolute  amount  of  air 
moved.  The  aclion  of  the  drug  upon  the  spinal  cord  was  also  very 
feeble,  and  no  perceptible  influence  was  shown  upon  the  nerves  and 
muscles;  but  the  effect  upon  the  cerebral  cortex  was  very  pronounced. 

Chloral  rornian  lid  mil  [Cliloralnmid]    20  lo  40  grains  (1.3-2.7  Gm.). 

Therapeutics. ^Chloralformamide  is  a  rather  slowly  acting  and 
uncertain  hypnotic,  which  usually  does  not  cause  any  unpleasant 
after-effects,  but  sontetimes  produces  confusion,  giddiness,  and 
headache.  It  has  been  especially  recommended  by  Hagemann  and 
Hiifler  for  the  relief  of  cardiac  asthma.  Our  knowledge  of  its  physio- 
logical action  seems  to  show  that  the  assertions  of  varioiis  clinicians, 
that  it  is  better  borne  than  hydrated  chloral  in  cases  where  there  is 
cardiac  weakness,  have  a  foundation  in  fact.  It  should  be  given 
in  watery  solutions  or  capsules  half  an  hour  before  the  expected  time  J 
of  sleep.  ^B 

.^ilYLENE  Chloral.  Durmwl. — Thia  drug,  fomiod  by  the  union  of  chlonJ 
and  aiiiylene  hydrat«,  !s  il  colorless,  oily  liquid  with  a  camphor-like  odor,  insoluble 
in  wa<«r.  There  is  much  recorded  -clinical  evidence  as  to  ilij  vidue  in  iasomnia 
which  ia  not  dependent  upon  llie  exli^tence  of  puin.  It  has  been  largely  employed 
in  insane  a^yluins,  and  it  is  asserted  that  it  has  no  disagreeable  after-eiTects;  that 
it  is  not  depressant  to  the  bcarl,  and  may  be  used  in  cardiac  insomnia:  <>nd  thai 
wlien  continuously  exhibitod  it  does  not  produce  chronic  poisoning.  Its  action  it 
prompt,  but  somewhat  fugacioii-t,  and  patients  rapidly  become  accustomed  to  its  use. 
Dose,  from  ten  grains  to  one  drachm  (0.6-4  Gm.)  In  capsules  or  dropped  in  cold  water, 

Hedonal  (Methyl-propyl-carbinol-urrthane). — This  occurs  in  colorless  cystali, 
sparingly  soluble  in  cold  water,  of  a  disagreeable  somewhat  miuithol-like  tasle, 
which  are  believed  to  split  up  in  the  system  Into  carbon  dioxide,  anmionia,  and 
urea.  It  liBs  boen  brought  forward  as  an  hypnotic,  which  in  severe  ca.ses  of  insom- 
nia or  when  the  patient  is  kept  awake  by  pain,  is  of  httle  service,  but  is  valuable  in 
mild  cases  on  account  of  having  no  disagreeable  Bfter-elfect.s.  No  rases  of  poisoning 
liy  it  ha\'e  been  reported,  and  so  far  its  prolonged  use  has  not  been  follon-ed  by 
disagreealile  symptoms.  It  is  not  known  lo  have  any  influenco  upon  the  circulation, 
and,  reaembliiig  Irional  in  its  action,  lias  been  especially  commended  as  an  alt«rtia- 
live  to  (hat  drug.  Probably  owing  to  the  formation  of  urea,  it  sometimes  acts  as  a 
diuretic,  and,  according  to  De  Moor,  this  action  is  much  increased  by  its  adminis- 
Iraiion  in  solution.  Dose,  from  fifteen  lo  forty-live  grains  (1-3  Gm.),  preferably  _ 
administered  in  capsules  half  an  hour  before  the  desired  effect.  ^^1 

IsopnAL  (THcklorinaprnpijlnlkohol), — This  substance,  readily  soluble  in  water, 
alcohol,  or  ether,  has  a  cuinphor-like  odor  and  aromatic  taste.  According  to  Im- 
pens.  it  is  readily  absorbed  through  the  skin,  ihe  subcutaneous  tissue,  and  the 
digestive  tract,  its  effects  when  taken  internally  being  manifested  in  from  three 
to  five  minutes.  The  claim  of  Impens  that  it  is  only  half  as  loxic  in  proportion  la 
its  somnifacient  power  as  hydrated  chloral  has  been  contradicted  by  Hatcher, 
who  6ndB  that  while  it  is  somewhat  more  powerful  it  is  also  more  toxic  tlian  hydrated 
chloral  and  is  a  powerful  depressant  to  both  the  circulation  and  respiration. 
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Veron  ^l.  (Di-ethiit-maltiiiiil-urfa) . — This  drug  wpura  in  odorleaa,  cnlorleas, 
slightly  liiller  cryHtals,  soluble  in  one  hundred  und  forl.y-five  parts  of  water  at  itS"  F. 

OriginiiUy  brouglit  forward  by  E.  Fischer  and  J.  von  Mering  03  aa  liypnotic, 
VBTODal  liai^  beeu  lesled  by  various  clinicians  in  alf  forms  of  iiuoinniu,  wilb  reports 
wbich  are  very  favorable.  It  has  been  found  by  Mendel  and  Kron  and  by  Weber  * 
to  be  espeeially  valuable  in  the  treatmeDt  of  insomnia  wiili  motor  excitement  or 
arlive  haJlucinations,  also  in  depressive  insanity;  contrary  to  the  slatemenls  of 
some  clinicians.  Mendel  and  Kron  deny  its  value  as  un  an  I  i  neuralgic.  Concerning 
its  genenil  physiological  action  we  have  lillle  knowledge,  but  C.  Tranlmann  aflimiH 
as  Ibe  result  of  experimcnlal  sludica  thnt  ir  les-iens  nitrogenous  ehmination.  Vari- 
ous authorities  assert  llmt  it  leaves  no  afler-cJTecls;  but  Jolly,  Rosenfeld,  and 
Wufth  Iiave  noticed  aft^r  it.t  Inking,  malaise,  lieaduche  and  giddiness,  and  oven 
diBtxirbanoes  of  speech,  cliieRy  when  it  Iuia  been  given  in  very  large  doses.  Fatal 
ctuea  of  powoning  by  veronal  luive  been  reported  by  flernmnii  (200  grains)  ami 
Fhrncoinb. 

Origitially  recommended  in  doses  of  half  a  gmmlne,  veronal  has  been  given 
practically  up  to  one  and  a  Imlf  gninimeH,  but  hiis  been  reporteii  by  various  oliseri'- 
ers  as  efhcienl  in  much  less  amount;  so  that  at  present  from  ten  to  fifteen  grains 
(0.6-1  Um.)  may  be  considered  as  its  dose.t 


Chioiulosb  occum  in  small  crj'slats,  having  a  very  bitter  and  disagreeable 
but  not  acrid  taste.  It  ia  freely  soluble  in  hot  water,  slightly  so  in  cold  ivater.  It 
was  first  brought  fom'ard  aa  a  remedial  agent  by  Hanriot  and  Hicliet,  who  slate 
tbat  five  grammes  of  it  will  produce  in  a  dog  of  ten  kilogralnmes'  weight  Hj'mptoms 
of  ialoxiration  followed  by  a  must  profound  :jleep  in  which  all  sensibility  is  lost, 
ftllhough  the  reflex  activities  arc  greater  than  normal;  (hat  upon  the  circulation 
it  has  but  little  power,  the  arterial  pressure,  even  when  there  is  profound  uncon- 
Bcriousnees.  being  scarcely  affected;  llial-  during  the  imeonaciouHnens  not  only  is 
the  motor  aide  of  the  spinal  cord  more  active  than  normal,  but  the  cerebral  cortex 
IB  exccBHively  excitable,  the  animals  experimented  upon  offering  a  sirong  contrast 
with  chloraUzed  dog?,  in  wliich  the  cerebral  cortex  is  almost  devoid  of  responding 
power.  The  statemenls  of  itsdi.ieovererM,  tliat,  laken  in  doi«s  of  five  grains,  it  would 
produce  in  man  a  profound  sleep  lofting  for  many  houre,  and  iitil  Followed  by  uii- 
pkaaiuit  after-effects,  have  not  been  sustained.  Its  action  is  very  variable;  the 
dose  of  ten  gmins  will  in  many  cases  produce  no  effect,  and  yet  in  other  cnses  has 
CKUsed  complete  unconscioifncss  ivith  markc<l  cj-anosis  and  slowing  of  the  pulse. 
Ita  therapeutic  influence  has  frequently  been  attended  by  very  impleasant  symp- 
loaia,  such  as  tremoni,  partial  or  general  pamlyciis.  great  slowing  of  the  pulse  and 
eArdi»c  depression.  JDvohmlary  diacimrge  of  urine  during  sleep,  excessive  vomiting. 
M)d  delirious  intoxication.  In  our  experience,  although  occasionally  useful,  tlie 
drug  has  not  proved  generally  satisfactory.  Dose,  from  live  to  ten  grains  (0.3-0.(1 
Gm.).t 

Cbxohbtomb,  Acetone-efilarolorm,  or  Triehtnr  Tertiary  Bulyl  Alcohol,  is  a  while 
CTystalline  compound  with  a  (^alnpho^lceous  odor;  very  solulilo  in  strung  alcohol 
and  ether,  soluble  (o  the  extent  of  about  one  per  cent,  in  cold,  more  soluble  in 
boiling,  water  ^ 

Physiological  Action.— In  proper  dose  cliloretone  causes  in  the  lower 
I  nnirn-tlij  a  profound  sleep,  with  cuniplete  and  prolonged  utiesthesia,  without  marked 
I  efT'Bct  upon  the  respiration  or  blood-preseure.  This  condition  may  he  continued 
long  as  four  days,  and  the  animal  wake  unharmed;    but  if  the  doee  baa  been 


•  For  rrfeiMcw,  ser  D.  IF,  .«,  1903.  pp.  BOS,  720, 

J  t4c«  -V.  ,/b..  BiJ,  eclxxvhi,,  i>cIx-mk,  for  UMtnktu  of  Ihp  lil4fratttrE.(o  Hule;  hIpo  Th^.  Oat.,  f 903, 

1 5ce  Brii.  .Vffl.  Jaum-.  1893.  ji.  For  cmaee  of  uapleaMuit  nclton.  ««  Schmidt'^  Jahrb-,  ccxiv.; 
aiat  ttMM  fittmlae..  1S04.  Ii. 

I  Chloivtoov  w  discovered  by  W^Elgerodt  in  J8A1.  and  pueffoal^d  a0  a  «uh?litut«  for  citlonU 
hj  liim  ia  18S4.  la  IRfit  Juha  J,  AbrI  Iwcui  lo  eippriinriiL  irilli  Li,  and  jn  IS04  dt'iaonnlmtpd  ita 
iwful&«#a  aa  a  practical  t)>pni>ric  an^l  afjc^ltieln^  f'jr  Ibp  physioloffi»l  iwe  Scit^f^,  January,  1S9fi), 

Al«l  *la(«f  llial  FatisI  ha^  foumi  thai  urptZianr  Bn-i  rtilorrrone  nibljal  lu^ltier  make  a  Duld. 
The  pb>iiolAfU'*il  properliB  v1  lhi»  iiub«tance  du  not  aetra  id  liave  beeu  inveauoated. 
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sufficient,  after  several  days  of  sleep  death  occuis  from  asphyxia.  Arcording  In 
E.  M.  HoughloD  and  T.  B.  Aldrich,  applied  looally  to  the  frog's  heart,  it  slows  U)e 
rate  and  produces  a  more  complete  systole,  and  lias  no  action  upon  the  blood  itself. 
Locally  applied  it  is  a  sensory  nerve  paralyiatit.  Houghton  and  Aldrich  having 
failed  to  detect  it,  acetone,  or  chloroform  iu  any  of  the  excretions  of  the  poisoned 
aniniaJ,  believe  that  It  unilergoes  decomposition  in  the  body. 

Therapeutics  — Chloratoue  lias  proven  to  be  a  very  uncertain  hypnoiic  • 
and  to-day  is  comparatively  little  employed  except  as  a  local  remedy.  It  appean 
to  possess  both  antiseptic  and  anesthetic  powers  and  is  applied  to  foul,  irnlable 
ulcers  and  wounds.  It  has  also  been  employed  in  dosea  of  from  Gvc  to  eight  grains 
in  anii'Uinil,  gastric  cnTicer,  and  other  painful  local  conditions  of  the  stomach.  A* 
an  hypnotic  it  lias  been  used  in  ordinary  irtaoinnia,  delirium  Irtmrns,  and  varioiu 
forms  of  iiisanilij,  but  is  uncertain  in  its  action.  According  to  Wharton  Sinkler, 
it  is  useful  in  fpilepgij,  and  especially  in  ptiit  mal,  in  doses  of  from  three  to  live 
grains  (0.2-0.3  dm),  three  times  a  day. 

We  know  of  no  deaths  reported  from  t:hIorelone;  one  hundred  and  twenty 
grains  taken  during  twenty-four  hours  (W.  M.  Donald)  caused  profound  sl«!p 
lasting  for  aix  days,  without  any  untoward  symptoms  except  gastric  irritability. 
The  pube  ranged  from  85  to  104.  and  the  bodily  temperature  fell  to  96"  F. 

Tlio  dose  of  chloretone  liaa  been  set  down  from  twelve  lo  fifteen  grains  {0.8-1 
Gm.),  but  we  liave  exhibited  thirty  grains  in  the  twelve  hoiirB  without  the  produc- 
tion of  any  symptoma  wlialcver;  ami  Wade,  who  lias  lUied  the  drug  largely,  gave 
the  average  dose  aa  from  thirty-five  to  fifty  grains. 
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FAMILY  IV.— DELIRIFAQENTS. 


IiT  the  present  group  are  considered  medicinea  whose  prepantiont, 
when  taken  into  the  system,  cause  marked  dilatation  of  the  pajHl 
and  act  upon  the  cerebral  aerve-cells  bo  as  to  produce  delirium. 

Most  of  these  belong  to  the  Solanaceie,  or  nightshade  familj. 
This  is  one  of  the  most  remarkable  groups  of  plants  in  all  the  vegetable 
kingdom;  it  yields  such  common  vegetables  as  the  potato  and  tomato, 
as  well  as  tobacco  and  a  number  of  other  powesiul  poisona.  The 
most  important  plants,  from  a  therapeutic  standpoint,  belon^g  to 
this  family  are  the  Atropa  belladonna,  the  Datura  atramonium,  the 
Scopola  camioliea  and  the  Hyoacyamue  niger.  From  these  and  allied 
plants  a  large  number  of  alkaloids  have  been  inolated.  Ua&y  of  these 
which  have  been  thought  to  be  pure  printuplea  have  been  shown 
subsequently  to  be  simply  mixtures  of  previously  discovered  bases. 
The  most  important  alkaloids  found  in  these  plants  are  atrojane, 
hyoscyamine*  and  hyoscine. 

Atropa  belladonna  (deadly  nightshade)  is  an  herbaceous  pereonial, 
native  to  Europe.  The  leaves  and  root  are  both  ofiScial.  The  leavea 
(Belladonns  Folia)  are  four  to  five  inches  long  and  two  to  four  inches 
broad,  ovate,  with  entire  margin.  The  root  (Belladonns  Radix) 
occurs  in  brown  wrinkled  pieces  about  the  thickness  and  length  of 
the  finger,  somewhat  tapering.  Beltadottna  leaves  should  contain 
not  less  than  0.3  per  cent,  of  mydriatic  alkaloids,  of  which  the  most 
important  are  atropine  and  hyoscyamine.  The  root  should  contun 
0.45  per  cent,  of  the  same  alkaloids. 

Stramonium  is  the  leaves  of  Datura  stramonium,  or  jimson-weed, 
a  common  plant  growing  in  waste  places  in  many  parts  of  the  United 
Ht&tes.  The  plant  is  characterized  by  the  vivid  green  color  of  its 
leaves,  white  to  purplish  flowers  and  a  peculiar  thorny  fruit  which 
gives  to  it  the  name  of  "thorn  apple."  The  leaves  are  from  four  to 
five  inches  long  and  deeply  toothed.  The  alkaloid  daturine,  which  has 
been  described  as  its  active  principle,  seems  to  be  a  mixture  of  atropine 
and  hyoscyamine,  and  is  present  in  the  proportion  of  0.25  per  cent. 

*  Atropine  onrl  li>;oncyiLinine  are  inom^rii;  cumpoundii.  They  may  be  «mA]y  diAtinjniubeil 
lknWFV«r  by  their  relHtioQH  to  pulKriied  Ijght.  Whereaa  byopcyataiiie  rolKleit  polanied  li^(  to 
Ihe  left,  atropine  is  vithout  rotatory  power.  AccurdinK  to  Amenomiya  (Afchiv  drr  Phanmade, 
]m2.  240,  p.  49H]atnipme  kn.  howevet,  a  iQJxtiire  ofaLievo-  and  a  dextro-rotatory  mbatanoe  xvBolt- 
iag  in  an  optically  inert  body.  Cuibny  (J.  P„  1903,  vol.  30,  p.  177}  found  that  hyDsonmiBe 
qualitatively  acted  like  alrapine  but  tbat  it  waa  twice  as  powenul  in  its  effects  upcHi  eertain  ikttva 
tenninah,  as  the  va^i.  glands  and  the  pupil,  and  was  lees  active  as  a  oonvulflant.  IIq  rvaiocMcl  thftt 
Ihe  Iffvo-hyoscvamine  aflpoled  chiefly  Iho  peripheral  nereea  and  that  the  dextrD-hyoaoyBiniiM 
affected  more  poweifulLy  the  central  nervous  system.  A  few  experiments  made  with  the  dexlrc^ 
hyoscyamine  b;^  Amenomiya  seemed  to  cou&rm  Ibis  deduction,  this  substance  beinf  only  oo^ 
tenth  as  active  in  it»  effects  upon  the  pehpheral  nerves  as  the  levo-hyoscyamine.  Then  ajiium 
nmilarly  two  varieties  of  byoscme  (see  p.  108).  For  all  practical  pni  poses  hyo«cyamine  andatro- 
pine  Tnav  probably  be  properly  eon'<i<iered  ns  identical  in  their  cflects.  (See  sbaw,  Kichler  Rincer 
and  H,  C.  Wood,  Jr.)  ^^ 
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Hyoscyamus  niger,  or  henbane,  is  a  European  plant,  of  which  the 
leaves  are  official.  These  Homewhat  resemble  Ihe  leaves  of  the  stra- 
monium but  are  larger.  They  contain  O.OS  per  cent,  of  alkaloids, 
mostly  hyoscyamine,  with  some  hyosdne;  the  hitter  alkaloid  is 
generally  believed  to  somewhat  modify  the  dominant  action  of 
hyoscy  amine. 

Scopola  is  a  rhiiome  of  Scopola  camiolica,  a  European  plant, 
very  simitar  to,  if  not  identical  with  .Scopola  japonica.  or  Japanese 
lieiladonnii.  It  contains  0.5  per  cent,  of  total  alkaloids,  chiefly 
hyoscyamine,  >vitli  some  hyoscine  and  atropine. 

Offlclnl  Preparations : 

Extracliun  Belladonnie  Foliorum M"  i  grain  (0.008^).03I  Gni.). 

Tinctii™   BcDadoniuB  Foliorum     (10  per 

cent.) 10  lo  30  mininiM  (O.ft-2.0  CO. 

Fluidexlmclum  Belladoniu?  RadiciH ,  ,  I  to  2  mioiius  (0.O(V-O.t:!  C.o.}. 

LiDimenium  Belladonna'  (5  per  cent,  cam- 

plior  in  fluideWnict) , Est«mal  use. 

£Uiip|jisIruin  Beltudoniis Exlenud  u-se. 

Eitraetum  Slmmonii (to  \  grain  (0.008-0.031  Gm.), 

(luidexlractum  StramonJi 1  lo  2  niinirns  (0.00-0.12  C.c). 

Tinciura  Slramonil  (10  per  cent.) 10  to  30  minims  (O.(J-2.0  C.c). 

L'nguentum  Stramonii ExWnml  use. 

Eirtraclum  Hyospj-ami ,1  to  3  grains  (0.06-0.19  Gm.). 

Fluidextmrtuin  Hyoscyami. 3  to  5  minimK  (0.2-0.3  C.c). 

Tinctma  Hyoecj'ami  (10  per  cent.) }  to  2  lluidrBcliins  (2-8  C.c). 

Exlracluni  .SropoW .  lloj  grain  (O.OOS-0.016  Gm.). 

Huidextractiuo  Seopoln-. 1  lo  2  minima  (0.0(V-O.12  C.c). 

"Fbe  roUoKing  alkaloidal  prcparatiniwi  are  also  recognized: 

.^tropins , . •■-jii  '°  a\i  B™""  (".:i-I.O  Milligm.). 

.\in)piuip  Sulphas. j-Jj  t«  A  gmin  (0.3-1.0  Milligm.), 

Uletklum  .\tropinf  (2  percent.) Bxlenial  uae. 

HyoacyaminiE  Hydrobromidum j^  to  ^g  grain  (0.3-1.0  Milligui.). 

HyoBCjnnuue  Sulphas y|,  to  ^  grain  (0.3-1,0  Milligm.), 

ATROPINE. 

Atropine  occurs  in  silky  prismatic  and  acicular,  ufieii  aggregated, 
crystals,  of  a  bitter,  burning  taste,  without  odor,  practically  insoluble 
in  water,  and  therefore  always  used  in  the  form  of  the  sulphate.  It 
is  most  abundant  in  the  root,  and,  according  to  .M.  Lefort,  in  that  of 
youn^  plants. 

Physiolofncal  Action. — Tjoeal  Action. — EUmiruition. — Atropine  is 
not  irritant,  but  when  locally  applied  in  sufficient  concentration  is 
probably  paralyzant  to  most  of  the  higher  forms  of  protoplasm,  over- 
powering the  capillary  walls,  the  sensory  and  motor  nerves,  and  even 
muscular  and  glandular  cell-action.  A.  Zpller  has  found  that  a  one- 
per-cent.  solution  of  atropine  brought  in  contact  with  the  blood, 
outside  of  the  body,  checks  the  movements  of  the  corpuscles. 

Atropine  is  absorbed  with  great  rapidity  from  the  primEc  viae  and 
slowly  but  certainly  through  the  skin.     It  is  eUminated  in  great  part 
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or  altogether  unchanged,  chemists  havhig  failed  to  find  in  any  secretioQ 
the  natural  decomposition  product,  ecgonine,  and  Wiechowski  baring 
recovered,  on  an  average,  thirty-three  per  cent,  of  the  injected  atro- 
pine from  the  urine.  It  has  been  found  in  all  the  tissues  of  the  poisoned 
individual,  and  S.  Fubini  and  O,  Bonamii  have  detected  it  in  the  milk, 
but  it  chiefly  escapes  by  the  kidneys;  hence  poisoning  may  often 
be  diagnosed  by  dropping  the  urine  of  the  patient  in  the  eye  of  a  cat 
or  other  domestic  animal,  when  mydriasis  will  be  produced. 

Upon  the  lower  animals  belladonna  to  a  great  extent  acts  as  upon 
man,  although  its  inlluence  is  much  less  powerful  in  them,  and  very 
much  larger  doses  are  required. 

In  Iheir  senaitivenesa  to  atropine  animala  diFTer  very  murb,  and.  as  a  gcneid 
rule,  herbivora  are  less  susceptible  than  carnivora.  Thus,  the  rabbit  may  be  fed 
for  days  entirely  upon  bcUadonna-leavea  without  injury,  and  many  grains  of  atro- 
pine are  necessary  to  kill  it.  Pigeoua  wc  have  found  will  often  recover  ofler  [be 
hypodermic  iiijeclion  of  two  grains  of  atropine,  and,  according  to  FfnS.  1.75  grannteB 
taken  by  the  mouth  will  nut  kill  a  hen  of  2,9  kilogrammes'  weight.  A  very  curiow 
farl,  which  we  have  repeatedly  verified,  is  that  the  piipUs  in  pigeons  cannot  be 
dilated  by  the  use  of  belladonna.  According  to  Richet,  the  monkey  offem  an 
extraordinary  resistance  to  tliD  action  of  atropine. 

Cirailalion. — Atropine  may  cau.se  a  primary  slowing  of  the  pul-se — 
very  brief  and  only  occasionally  to  be  demonstrated — but  the  charac- 
teristic results  of  its  administration  are  rapid  pulse  with  a  great  rise 
in  the  arterial  pressure.  After  large  toxic  doses  the  rise  of  pressure 
may  be  followed  by  a  fall. 

The  increase  in  the  pulse-rate  is  due  to  the  paralysis  of  the  pe- 
ripheral terminations  of  the  pneumogastric  nerve,  as  is  shown  by  the 
fact  that  electrical  irritation  of  this  nerve  fails  to  slow  the  heart. 
The  rise  of  pressure  depends  chiefly  upon  a  stimulation  of  the  vaso- 
motor centres  and  the  increase  in  the  rate  of  the  heart,  although 
there  is  some  evidence  to  lead  uh  to  believe  that  the  drug  exercises 
a  slight  stimulant  influence  upon  the  cardiac  muscle. 

The  primary  fuU  of  the  pulse,  in  accordance  with  the  experimenta  of  Becold 
and  Bloebaum,  is  due  to  Etimulalion  of  the  inhibitory  cardiac  centre;  tlieae  ob- 
servers having  found  tliut  when  atropine  la  injocted  into  the  carotid  so  as  to  reach 
the  pneuRiogastric  centres  before  llie  pneumogastric  nerve -endings,  tlicrc  is  instan- 
taneously a  great  fall  in  the  rale  of  the  heart's  beat.  Uf  course,  in  the  fully  ain>- 
pinized  animal  any  effect  of  tlie  drug  upon  the  inhibitory  centres  is  masked  by  the 
iuabihly  of  the  paralysed  vagi  to  carry  impulses  from  the  centre,  and,  in  fact,  only 
in  especial  cases  is  the  primary  slowing  manifested.* 

The  rise  of  pressure  is  duo  chiefly  to  stimulation  of  the  vaso-motor  centre  sa 
shown  by  the  fact  first  demonstrated  by  Bezold  and  Bloebaum,  and  confirmed  by 
H.  C.  Wood,  that  after  section  iif  the  spinal  cord  the  alkaloid  is  powerlesa  to  pn> 
duce  a  rise  of  presfiuro.  Further  Beiold  and  Bloebaum  laive  found  that  when 
a  small  dose  o(  atropine  is  injected  into  the  carotid  artery, — that  te,  into  the 
vaao-motor  centres,  there  is  an  instantaneous  rise  of  pressure. t 


*  Bvc  SlilWi  Thrrftnftitiri,  I-  735-  Mitclivll.  Krvn.  und  Mor«lioiiBe  Faund  it  in  «bout  fme-chinl 
of  UtP  ciuw.*!  afliT  large  liyporl crime  injectiuiin.  Da  Costa  in  a  iargp  propurlmn  (^Tivr.  Jwtn,  JVnj, 
&C1.,  July,  I8'i5>.  nniiMifiJ  ^^*'"i'  ^'u'"*"'  in  rtouic  ca*pJi  (AVifl  York  Mfdirral  Kf<ard,  1873). 

T  Tim  evidence  aa  Lu  Ihe  onrct  of  DTroitirie  upOD  Ihe  blgcKl-vcRAfiin  otilained  by  itirecl  Dlwerv&- 
tiofi  of  Ihc  cap^lUuicfi  of  a  froK  uniicr  Ihe  niicrONon|>e  oa  the  wholv  favors  lh«  view  o(  vk>cular 
cnnlractiun^  but  wa  bflie\'e  Ihe  inethud  at  eipennienutinn  ao  faUaolmiii  u  In  be  of  little  evidentul 
value. 
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fatal  case.  Disturbances  of  the  digestioa  are  common.  More  charac- 
teristic is  a  psychic  disturbance  somewhat  resembling  delirium 
tremens  and  in  many  cases  associated  with  tremors  and  muscular 
weakness.  These  symptoms  usually  subside  with  the  cessation  of  the 
taking  of  the  drug.  In  one  case  thirty-five  grammes  were  taken 
daily  for  a  year.  In  a  second  case  five  grammes  were  taken  daily  for 
thirteen  years,  without  the  production  of  any  symptoms.*  In  the 
experiments  of  Bokai  and  Barcsi  it  was  found  possible  to  produce  in 
the  animal,  by  the  conlinued  use  of  paraldehyde,  fatty  degeneration 
of  the  liver  and  of  the  heart-muscle,  but  no  such  result  has  been  noted 
in  man.  In  some  cases  nasal  ulcers,  skin  eruptions,  and  various 
vaso-motor  disturbances  are  said  to  have  been  produced  by  the  long 
administration  of  the  drug. 

Ethyl  Cahbam.^te. — The  ethyl  ester  of  carbamJc  acid,  commonly 
called  urelhane,  occurs  in  the  form  of  odorless  columnar  crystals  or 
scales,  of  a  cooling,  saline  taste,  soluble  in  less  than  one  part  of  water. 
It  was  originally  proposed  by  Schmiedeberg  as  an  hypnotic  which 
acts  directly  upon  the  cerebral  cortex,  depresses  the  motor  side  of 
the  spinal  cord,  but  has  very  little  influence  upon  the  circulation,  the 
arterial  pressure  remaining  normal  even  during  deep  narcosis.  Clinical 
experience  has  shown  that  urethane  is  safe  but  somewhat  uncertain 
ID  il^  action,  and  that  it  may  be  used,  soraetimea  with  satisfactory 
results,  as  an  hypnotic  and  also  as  an  anti-convulsant  in  pjterperal 
and  other  serious  eclampsia  as  well  as  in  tetanus. 

Mthy]iB  CatbaraaB  [Vretbaael 15  to  30  grains  (1-2  Gm.). 

Chloralfohmamide.^ — Under  the  name  of  chloralformamide,  a 
compound  of  anhydrous  chloral  and  formamide  has  been  used  as  an 
hypnotic  and  has  been  made  official  in  the  U.  S.  Pharmacopccia. 
It  is  a  slightly  bitter  crystalline  substance,  soluble  in  IS. 7  parts  of 
water  and  1.3  parts  of  strong  alcohol.  It  is  decomposed  by  hot  water, 
but  its  solution  in  cold  water  is  moderately  permanent;  it  is  rapidly 
decomposed  by  alkalies.  In  the  lower  animals  chloralforraamide 
produces  lethargy,  narcosis,  sleep,  and,  finally,  if  it  has  been  taken 
in  sul&cient  amount,  death  from  failure  of  respiration.  According 
to  Langgaard  in  the  rabbit  the  sleep  is  accompanied  by  pronounced 
decrease  in  the  amount  of  air  drawn  in  and  out  of  the  lungs  and  pro- 
nounced lessening  of  the  blood -pressure.  These  results,  however, 
•re  scarcely  in  accordance  with  those  of  other  observers.  Otto  Halasa 
found  the  blood- pres.sure  very  slightly  affected.  Von  Mering  and 
ZunlK  have  shown  that  the  fall  in  the  air  movements  of  respiration 
obtained  by  Langgaard  was  not  greater  than  that  which  results  from 
atnep,  and  also  obtained  deep  sleep  and  even  complete  anesthesia  in 
ths  rabbit  without  fall  of  the  arterial  pressure. 


•e»  V.A.B..  i»7,  liv,  Md  a.  W-  IlKJO,  v.  139. 
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The  final  fall  of  blood-preaaure  in  atropine-poisoning  is  due  to  its  deprconDg 
influence  upon  the  heart-muscle  and  upon  the  muscles  in  the  walls  of  the  capillania. 
The  local  application  of  the  alkaloid  4«  the  web  of  the  frog's  foot  is  soon  foQowed 
by  a  complete  paralytic  dilatation  of  the  vessels;  further,  Bezold  and  Bloehaun 
have  found  that  in  atropine-poLsoning  the  arterial  muscular  coats  fin&Uy  lose  theif 
irritability,  but  that,  so  long  as  they  retain  it,  galvanic  etimulation  of  a  sympathetic 
nerve  does  uot  fail  to  induce  coatraction  in  the  tributary  vessels. 

Nervous  System.— Tiie  delirium  which  is  ao  characteristic  of 
atro pine-poisoning  shows  that  it  has  especial  relations  with  the  cere- 
bral cortex.  Albertoni  finds  that  neither  the  single  large  dose  nor  the 
repeated  continuous  dose  has  any  power  in  preventing  the  epileptic 
seizure  resulting  in  dogs  from  the  stimulation  of  the  motor  zone  of 
the  cortex:  enormous  toxic  doses  seem  only  to  render  the  response 
slower  and  less  vivid.  The  influence  of  atropine  upon  the  psycho- 
motor centres  would,  therefore,  appear  to  be  slight.  It  should  be 
noted  that  atropine  is  not  in  a  proper  sense  hypnotic,  the  stupor 
which  it  produces  being  due  to  an  overwhelming  of  the  cerebral 
cortical  centres,  and  not  being  preceded  by  sleep. 

Thomas  R.  Fraser  discovered,  in  1869,  that  if  a  frog  receive  an 
injection  of  about  one-thousandth  part  of  its  weight  of  atropine,  a 
condition  of  complete  paralysis  and  obliteration  of  reflex  action  comes 
on  after  a  time  and  lasts  from  two  to  four  days,  to  be  succeeded  by  a 
tetanoid  stage  with  violent  cnnvulwiona  of  spinal  origin  and  excessive 
excitability  of  the  reflex  rcnlres.  The  explanation  of  this  peculiar 
sequence  is  not  definitely  proven.  The  objection  to  the  theory  of 
Frasor  that  the  drug  is  a  spinal  stimulant  and  that  the  stimulation 
of  the  spinal  cord  is  masked  by  a  paralysis  of  the  peripheral  nerves  is 
given  Iwlow.  The  most  sati.sfjirlory  explanation  as  yet  put  forth 
appears  to  us  to  be  that  which  is  bused  upon  the  theory  of  the  existence 
of  a  spinal  inhibitory  centre. 

According  to  this  theory  the  spinal  cord  has  within  it  two  functions, 
motion  and  inhibition,  certain  cells  giving  off  motor  impulses,  certain 
nerve-fibres  inhibiting  these  motor  impulses.  In  the  normal  cord  the 
motor  cells  are  under  continual  inhibition;  under  the  influence  of 
atropine  it  is  believed  that  both  motor  and  inhibitory  functions  are 
paralyzed;  hence  the  general  paralysis.  After  a  time,  however,  the 
motor  cells  recover  themselves  so  as  to  be  able  to  generate  impulses 
freely,  although  the  inhibitory  function  of  the  cord  is  still  depressed, 
the  effect  being  an  apparently  true  spinal  excitement,  which  is  due 
to  lack  of  inhibition,  the  motor  cells  being  actually  weak.  At  such 
a  time  a  peripheral  impulse  reaching  Ihe  motor  cell,  instead  of  giving 
rise  to  a  simple  reflex  action,  and  then  being  inhibited,  passes  on  and 
starts  a  series  of  reflex  movements  involving  all  the  muscles  and 
constituting  a  tetanic  convulsion.* 


aommtm 
move- 


*  The  conjunction  of  extea^ive  irritability  with  lack  of  pnv^T  in  motor  cclld  is  a  « 

conilitian  iTL  hytena  and  nexira''lhvniar    The  foci  <li^covereti  liy  H.  C-  Wocxl,  that  choreic 

nipni^  of  the  dog  ar«  incrpaanl  by  uTropine  anil  diminished  hy  iiuiiiiue. — an  inhibitory  etimtilADt,— 
fiI--«  very  well  v-itii  the  tiieory  of  tn«  text,  anrialwo  with  the  furihcr  facts  iJiHopvered  by  E.  T.  Reichen, 
that  if  a  licn  to  w^iirh  a  «upTB-faral  dnie  oF  alropinc-  liar'  been  Kii-en  be  kepi  alive  by  artificial  rei>- 
piration,  Ginin-ic  mnvenients  occur  whicli  are  arr*»-ii'-l  hy  ini ^a^>'E■uu^  injeelioiis  of  quinine.     U 


DELIRIFAGIENTS 


99 


In  the  frog  atropine  acta  as  a  depressant  to  the  peripheral 
ips  of  the  motor  nerves  although  it  rarely  leads  to  complete 
ilysia  such  as  is  seen  after  curare.  This  effect  is  not  demonstra- 
ble in  man  through  the  systemic  influence  of  the  drug,  but  may 
be  brought  out  by  its  local  application  in  the  neighborhood  of  the 
nerve  terminals.  Atropine  appears  also  to  exercise  a  depressant 
influence  upon  the  sensory  nerves  although  not  so  marked  aa  on  the 
,  mot«r  trunks. 

It  was  orig;iiislly  Bhown  by  S.  Botkin  that  tying  tlie  veascla  of  a  frog's  leg  so 
AS  to  shul  off  occei^  of  alropine  10  the  nerve,  interferes  with  the  paralyiant  action 
of  the  drtig  in  thnt  leg.  while  in  the  uiiproterted  leg  die  poiaoniiiia  effucts  of  (he  drug 
wef«  seen;  and  that  the  nerves  after  deaih  from  utropina-poisoning  hui-e  largely 
lost  their  power  ot  responding  to  galvaiiii:  turrcnta.  Fra^wr  confirmed  tliia  obser- 
vation^— 03  did  bUo  Meuriot  and  others — and  believed  lliat,  the  ciiusG  of  tlie  primary 
paralyais  noti^d  by  him  waa  the  efTecl  of  llie  drug  upon  Ihc  peripheral  ncsrves.  This 
conclusion  however  has  been  brought  into  question  by  Ringer  and  Murroll,  who 
found  that  ifie  protection  of  the  nerve^triiriks  did  not  hasten  a,  develnpinent  of  the 
tetanus  Aud  also  that  in  some  in&lanc<»i  ihen?  was  between  the  Ktugo  of  iwralysis 

►  kod  of  exeitement  a  stage  of  normal  voluntary  and  reflex  action. 
The  action  of  alropine  upon  the  sensorj'  neires  is  similar  fn  its  influence  upon 
the  motor  nor\'es,  although  1(v«  powerful.  S.  Botkin  found  thai  if  in  the  ulropinized 
frog  the  nerve  of  one  leg  had  been  protected  from  the  poison  by  lying  the  artery, 
irrilation  of  the  fool  of  the  non-protected  teg  al  a  lime  when  that  leg  waa  com- 
pletely paralyzcil  would  cause  spasm  in  the  opposite  linih  whtise  motor  neri'e  was 
prolected:  yet  later  in  ihc  poisoning,  although  irritation  of  the  foot  of  the  protected 
leg  would  cause  movement  in  tliat  It^,  no  irritation  of  the  opposite  poisoned  foot 
TM  kble  to  induce  response,  showing  tlrnt  at  hret  the  sensory  nerve  was  intact  in 
,  ibe  pnmljmed  leg.  but  that  it  finally  succumbed  to  the  poison. 

Heuriot  found  that  if  a  frog  be  bound  lightly  around  the  body  so  as  to  inler- 
nji*  Ihe  circulation,  and  then  he  poisoned  by  at  ropine  in  the  front  piart  of  its  body, 
M  first  irritations  in  any  part  will  give  rise  (o  general  tipoNinB,  but  after  a  time  itl 
order  to  gel  any  movemenl»  of  the  hind  legs  il  is  neccsriary  lo  apply  an  irritant  to 
ihem.  .Again,  the  hinder  parts  of  a  frog  were  so  bound  by  ligatures  aa  to  cut  off 
on  Itie  one  side  all  communication  except  by  the  nerv'es.  and  on  the  other  to  leave 
free  the  nerv:  and  the  vessels.  A  large  injection  of  atropine  was  then  given,  and 
followed  by  strychnine,  when  it  was  found  that,  while  Irritation  of  the  atropinized 
leg  had  no  effect,  stimulation  of  the  non-atropinized  leg  gave  rise  lo  general  con- 
vulsions. It  is  plain,  however,  that  the  influence  of  alropine  upon  the  sensory  nerve 
is  (eebU;  for,  Botkin  found  Ihat  immersion  of  a  sciatic  nerve  for  some  little  time 
in  a  two-and  a  half-per-cent.  solution  of  the  alkaloid  did  not.  In  the  strychnlwd 
frog,  prevent  the  nerve  tranfmltting  the  iiupulse,  ainue  irritation  of  the  foot  would 
produce  general  convulsions. 

MitscUe. — The  voluntary  muscles  escape  unscathed  in  atropine- 
poisoning.  It  is  true  that  Lemattre  has  shown  that  the  contractility 
of  a  striated  muscle  may  be  destroyed  by  soaking  it  in  a  very  con- 
centrated solution  of  the  alkaloid;  but  long  before  any  such  action 
can  take  place  in  life  the  animal  is  killed;  consequently  after  death 
from  belladonna  the  contractility  of  the  voluntary  muscles  is  found 
unimpaired. 


«roald  mpiMA?  Ihar  rhorpic  movemi.DEs  arc  Iho  rvsult  of  iDhtbilory  wenkn?^;  I  hill  d1  ropine.  iiicreaff- 
^uc  tnlutril'»r>  »Taki»'«.  intmif^r*  diorric  niDvements^  and  ihot  tiujniae,  PliiiiLjuljrkg  irjbibuiDn, 
OtaiMf  tbtm  mmimgnt*;  ■nd  lh«t  the  two  »lk»loidi,  to  f»f  u  mhibilion  ii  coinerntd,  arcdiriMMly 
■BUConuiic. 
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On  the  noD-fltriated  muscles  the  acUon  of  atroinne  is  proDouneed, 
hut  its  exact  nature  is  at  present  writing  somewhat  uncertun.  It  may, 
we  believe,  be  considered  proved  that  the  toxie  dose  of  atropJH 
finally  depresses  all  non-striated  muscles;  the  original  assertion  of 
Bezold  and  Bloebaum,  that  this  paralysis  may  be«>me  so  complete 
that  the  strongest  faradic  currents  are  unable  to  cause  movements 
either  in  the  intestines,  bladder,  uterus,  or  ureters,  bung  probably 
correct. 

The  uncertainty  is  as  to  the  effects  of  small  doses.  P.  Eenehd 
seema  to  have  proved  that  by  a  certain  dose  of  atropine  a  condition  b 
reached  in  which,  although  the  peristaltic  movements  of  the  intestjna 
are  active,  galvanism  of  the  splanchnic — the  inhibitory  nerves  of  the 
intestinal  coats — fails  to  have  effect.  If  this  be  true,  atropine  pan- 
lyzes  the  peripheral  inhibitory  intestinal  apparatus  predsely  as  it  doei 
U>at  of  the  heart.  I.  Ott  states  that  very  minute  doses  of  atropuie 
prevent  the  production  of  peristalsiB  by  salt  placed  upon  the  intes- 
tines, while  large  doses  exaggerate  the  action  of  the  salt.  Admitting 
the  correctness  of  the  experiments  of  Ott  and  Keuchel,  it  ia  evidrat 
that  atropine  first  stimulates  the  intestinal  inhibitory  nervous  systwn 
and  then  paralyzes  it.  This,  moreover,  is  corroborated  by  the  fact 
that  the  smallest  dose  used  by  Keuchel  was  0.07S  grain,  by  Ott  0.01S 
gnun,  both  observers  experimenting  on  the  rabbit.  When  Ott  used 
0.45  grain  he  got  the  same  result  as  did  Keuchel. 

ReepirtUion. — The  medicinal  dose  of  atropine  ordinarily  has  no 
apparent  effect  upon  the  respiration;  but  both  in  man  and  in  the 
lower  animals  the  large  dose  usually,  though  not  alwajrs,  accelerates 
the  breathing,  through  a  direct  influence  on  the  respiratory  centres. 

Researches  upon  the  effect  of  atropine  upon  the  reepiralory  movement  of  »ir 
have  been  mode  by  H.  C.  Wood,  Heubach,  £.  Oriowski,  E.  Voltmer,  and  Unvcnicht. 
The  experiroenta  of  Heubttcb,  Uriowski,  Vollmer,  and  Unvemclit  were  madt  upon 
animalfi  under  tiie  inSuence  of  morphine;  H.  C.  Wood's  experiments  were  upon 
normal,  morphinized,  and  chloralized  dogs.  The  first  effect  of  atropine  in  the  Dor- 
■taal  animal  is  greatly  to  increase  the  respiratory  air-movement.  Thi«  primaiy 
excitement  is  usually  soon  followed  by  a  decrcaae,  which  is  not,  however,  Bufficient 
to  overcome  the  first  rise;  so  that  the  air-movement  remains  for  a  long  time  dis- 
tinctly above  the  normal.  In  the  chloralized  dog  the  effect  of  atropine  in  increas- 
ing air-movements  is  constant  and  pronounced.  In  H.  C.  Wood's  experimenta 
(two  in  number),  as  also  in  Orlowski's  and  Unverricht's,  with  animals  under  the 
influence  of  opium,  no  increasa,  but  rather  a  decrease,  in  the  air-movement  was  tbo 
result  of  injections  of  atropine.  In  Heubach's  and  in  VoUmer's  experiments,  which 
were  numerous,  atropine  distinctly  increased  the  air-movement  in  the  morphiniied 
dog.  The  action  of  opium  upon  the  respiration  in  the  dog  is  at  present  so  litlle 
understood  that  the  question  of  the  contra-oction  of  atropine  and  morphine  is 
entirely  apart  from  that  of  the  action  of  atropine.  There  is  also  reason  for  believing 
that  the  toxic  dose  of  atropine  paralyzes  the  peripheral  pneumogastric  nerve  in  tlic 
lungs,  since  in  profound  atropine-poisoning  no  marked  influence  is  exerted  upon 
the  respiratory  rhythm  by  section  of  the  pneumogastric. 

In  Reichert's  experiments  it  was  found  that  if  a  dose  two  or  three  times  the 
minimum  lethal  doee  was  given  internally  to  the  dc^,  the  animal  could  be  kept 
alive  for  hours  by  aniflrinJ  respiration  and  ultimately  recover.  During  the  period 
of  recovery  certain  remarkable  phenotneiia  habitually  recurred,  for  an  arooimt  of 
which  the  reader  ia  referred  to  Keichert's  article. 
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Glands. — Atropine  lessens  the  secret  ion  nf  probably  all  the  glandu- 
lar structures  of  the  body  except  the  kidney  and  possibly  the  intes- 
linal  glands.  Its  effects  are  especially  marked  upon  the  salivary, 
mammary  and  sweat  (jlantls.  It  is  generally  believed  fhat  the  diminu- 
tion ill  secretiim  is  due  to  a  paralysis  of  the  peripheral  ends  of  the 
nerves  of  the  glands,  since  KeucheJ  has  shown  that  stimulation  of  the 
khorda  tynipani  fails  to  excite  tiie  flow  of  saliva,  while  irritation  of 
'the  sympathetic  will  cause  secretion.  Mathews,  however,  combats 
this  theory,  and  believes  that  the  action  of  atropine  is  upon  the  gland- 
structure,  asserting  that  nerve  paralysis  will  not  prevent  secretion. 

Small  doses  of  atropine  eometimes,  but  not  always,  increase  the 
flow  of  urine.    Afterihe  toxiudose  the  urine  may  beat  first  augmented, 
but  is  usually  !e.^sened  very  early,  anti  may  finally  l<e  entirely  sup- 
pressed.*   The  assertion  of  Meuriot,  that  the  urinary  secretion  rises 
Land  falls  in  atropine- poisoning  with  the  arterial  pre.ssure,  is  not  in 
faccord  with  the  results  obtained  by  Walti,  who  found  atropine  to 
>r<iduee  in  the  rabbit,  independently  of  its  action  upon  the  circulation, 
st«ady   lessening  in   the  urinary  secretion,     Harley  affirms   that 
medicinal  doses  of  atropine  decidedly  increase  the  solids  of  the  urine, 
Islighlly  the  urea  and  uric  acid,  very  markedly  the  phosphates  and 
|the  sulphates. 

Our  knowledge  of  the  action  of  atropine  upon  the  secretions  of 
[the  iritectinal  canal  is  very  imperfect.  It  has  I>een  a  matter  of  tra- 
^ditional  and  clinical  belief  that  the  secretions  are  increased,  and 
Harley  gives  some  experiments  whicb  he  asserts  corroljorate  this; 
.Meuriot,  on  the  other  hand,  states  that  lliey  are  lessened.  We  cannot 
find,  however,  any  e-xperiments  that  seem  to  us  decisive;  and  clinical 
evidence  certainly  indicates  that  the  intestinal  secretions,  if  affected 
At  all,  are  increased. 

Temperature. ~ln  moderate  doses  atropine  causes  a  pronoiuiced 
rise  in  t«mperature,  but  in  very  large  decidedly  toxic  amounts  it 
teseens  animal  heat.  Thus,  in  the  dog,  Meuriot  has  obtained  an 
augmentation  of  from  1"  to  3°  C,  and  Dumdril,  Demarquay,  and 
Lecomte  of  4"  C,  In  fatal  poisoning  of  the  same  animal,  these  observ- 
ers have  noticed  a  full  respectively  of  5.10"  and  3°  C.  In  man.  Meuriot, 
tin  the  use  of  medicinal  doses,  has  observed  the  temperature  to  rise 
0.y  to  1.1°  C,  and  Eulenburg  0.5°  to  0.8"  C.  According  to  1.  Ott 
and  C,  CoUmar.  this  increase  is  independent  of  the  blood- pressure, 
occurring  both  when  the  pressure  is  elevated  and  when  it  is  depressed, 
and  is  accompanied  by  a  greater  increase  of  heat- production  than 
of  heat-dissipalion.  It  is  therefore  due  to  the  increased  heat-produc- 
tion, which  is  the  result,  in  all  probability,  of  an  influence  upon  the 
nerv'e-centres.  Ott  and  Collmar  believe  that  this  influence  is  a  stimu- 
lation of  the  t  her  mo-genetic  centres  in  the  spinal  cord,  and  that  the 
rise  of  temperature  is  paralleled  by  that  which  occurs  in  tetanus. 
sems  to  us  more  probable  that  it  is  due  to  paralysis  of  thermo- 


•  Sh  nu>  iif  Orcwi.  ((oe.  dl.),  alu  of  Uonr  U  an.  .Sue.  ili  Utd.  d*  Gand.  18731. 
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geneMo  inhibition.  The  final  fall  of  tamperature  in  atroinne-paiMniiig 
IB  probably,  at  least  in  part,  caused  by  the  vaso-motor  panlynt. 
Eye. — In  all  animals  except  birds,*  atropine  causes  taydnama  iritit 
paralysis  of  accommodation  and  probably  lesBening  intn*oeiikr 
pressure.  The  dilatation  of  the  pupil  appears  to  be  due  to  the  panlyH 
of  the  peripheral  terminations  of  the  oculo-motor  nerve  with  probdbly 
a  umultaneous  stimulation  of  the  sympathetic  nerve  supplying  tlie 
radiating  fibres  of  the  iris. 

That  the  action  of  atropiiie  upon  the  pupil  u  a  loeal  one  ia  ahown  hyUaU- 
lowing  foots:  When  inrtilled  into  one  b^b  it  causes  dilatation  of  the  ptqiil  oolfia 
the  side  to  which  it  ia  inatiHed;  it  it  eapaUe  of  dilating  the  pupil  sflar  Metioa  tt 
both  the  trigaminua  within  the  akuQ  and  tbe  ^mpathetie  within  tba  nacfc;  f  asl 
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FlQ.  8. — DlAURAk  OF  THE  IknebVATIOM  OF  THE  FUPIL. 

O.  C. — Oculo-motor  «D[n.  Oo.  M. — Oeulo-rootor  nerve.  Op.G. — Oplilhnlmio  smn^an  wilt 
nerve  ruonijiA  to  uplkincter  (ibrevof  the  pupils.  D.C.^J}ilAtDr(gympiitb«tLCI  cent  re  jti  thelDfldilUA- 
S.G.G. — Superiur  cervical  bhjikI ion.  G.G, — Gaw*rian  Maglion.  L.  C.  H. — Lang  alimry  oem 
runaioc  to  radiating  fibres  oipiipiL  Atropine  paralyies  Oio  tErrDimUn  of  Ibe  oculo^-motor  tirrve  in 
Iho  Hphiuct^r  Sbrea  And  Htimulares  rhe  eodlusd  uf  the  nympathetLe  nervfl  in  Ihfl  nuliftUnc  fibna. 
Cooame  stimulates  the  sympathelio  endings. 

in  the  frog  atropine  will  produce  dilatation  of  the  pupil  after  removal  of  the 
eye  from  the  body  (I.  Hoppe,  Y.  Valentin).  According  to  Bocelli  mydriaiia  ia 
produced   by  the  alkaloid  when   applied   to  the  eye  of  s   man   just  dead. 

The  dilatation  induced  by  tlie  local  application  of  atropine  is  not  due  to  a  dinct 
action  of  the  drug  upon  tlie  muscular  fibres  of  the  iris;  for  as  all  of  these,  both  the 
radiating  and  the  circular,  are  of  the  same  nature  (non-etriated  in  mammals),  their 
antagonism  is  simply  duo  to  position;  and  it  seems  inconceivable  that  men  posi- 
tion sliould  affect  the  relations  between  a  muscle  and  a  drug.    Moreover,  BeiiiBt«in 


*  The  stal«meDt  fim  made  by  Wharton  Joncr^  Ihat  th«  reason  atropine  <loca  nat  dilat«  tlie 
pupjjs  of  birds  is  that  ttieir  iriden  have  no  rodlatiag  Ebres,  liuj*  been  disproved  by  the  beautiful 
anatumical  Tenebrches  of  Alex.  IvanofT  ami  Alex.  Kollett  (confinncd  by  Jolutnnps  Diegel).  Although 
Uonden  suys  that  the  pupillary  aelinn  uf  alrvpina  '  is  cligtil  in  binis,  in  which  it  waa  formarly 
uverlooketi.  in  our  own  espenments  the  most  lliorouiEh  app1ic«fion  of  very  stronj|  solutioiu  Ut 
the  «yc»  ill  pigeons  has  liad  nu  dislmct  ellecl.  Acconiinc  tu  the  eKperinunls  of  ftipilman  ud 
I.uehjiinger.  [belt  of  acEiun  of  atropine  is  probably  due  to  llie  muscular  gbrei  of  the  jriueA  of  bird* 
being  non-Alrialed.  In  ttie  a'sophoi^ns  of  ihe  hini  the  muscle  is  non-siriatFd»  and  alropine  p<ii«]yiv 
it;  in  the  o^sophaRus  of  the  rabbit  tlte  mtincle  is  striatnl.  and  atropine  iias  no  action;  in  th«  amt  a 
portion  of  the  u?sophs«UB  lias  smooth  musoular  fihras,  a  parr  striated,  and  the  former  is  pAralytod, 
the  laller  unaffected,  by  atropine.  ,     „  „ 

t  That  (his  holds  true  (or  man  has  been  shown  by  H.  C.  nood.  vrto,  having  an  opportunitr 
alTonled  him  to  give  atropine  hypodermioally  to  a  man  whose  e^  bad  been  sevendfnm  A 
cnmmunieatioD  with  the  ne^ve-«nIrr^  found  that  the  pupil  was  still  dilated  by  th«  d[u(. 
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&nd  DogieE  (confirmed  by  Rosabach  and  Friihlich  and  by  0.  Englehardt)  found  that 
while  galvanit'  irrilalioa  of  tbe  ot-ulo-iuotur  iiprve  was  unabb  Ui  cause  conlraction 
of  Ihe  pupil  in  (lie  atropinii«d  eye,  yet  wlien  llie  ciculrodos  were  applied  to  the 
eyes  in  such  a  way  aa  to  aftecl  direclly  the  iris,  eontmrtion  occurred .^plienomenu 
explainalilc  uiily  by  the  theory  tliat  the  uerve^ndingn  were  paralyzed,  wlule  the 
muscle  was  unafTet^ted. 

That  (be  oculo-motor  nerve  is  paralyied  is  also  shown  by  the  fact  that  further 
dit&talloii  of  \\ie  pupil  \»  caused  by  atropine  after  section  of  the  cervical  sympa- 
thetic. H-  C  Wood  lias  se«n  this  effect  in  miin  after  paralysis  of  the  sympathetic. 
Both  Dondec^  udU  Sli-Uwug  von  Carion  insist  that  <he  paralysis  of  accommodation  is 
proof  of  paralysis  of  ihe  oculo-motor  nerve,  and  it  Heems  to  uh  they  do  so  with  truth. 

It  is  probable  thai  the  Hympatlietic  or  dilating  ncrve-fibros  of  Iha  iris  are 
stimulated.  Claude  Bernard  and  Lenialire  both  have  found  that  alropine-mydriasis 
occurs  in  animuU  after  section  of  the  oculo-motor,  and  we  have  seen  it  in  cosea  of 
complete  oculo-motor  paralysis  in  man. 

Qinical  e]q»rience  certainly  shows  tliat  the  dilatation  produced  by  a  mydriatic 
ia  not  merely  a  passive  movement  of  relaxation,  but  is  active,  capable  of  tearing  up 
iollaniaiatory  adbeeiona  even  when  of  some  lirmness.  The  (acts  that  tlie  dilatation 
thai  occurs  after  the  destruction  of  the  oculo-motor  nerve  in  animals,  is  not  at  all 
equal  to  that  produced  by  atropine,  and,  indeed,  can  be  largely  increased  by  the  ac- 
tion of  the  drug,  and  tliat  in  the  eye  separated  entirely  from  the  nerve-cenlrea  (»ee 
above)  atropine  still  causes  a  wide  dilatation,  necessitate  the  belief  either  that  the 
alkaJoid  acts  upon  the  s}-mpathet.ic  Rbrillie  or  tliat  the  periplieral  fibres  of  a  nerve 
afe  in  themselves  nerve-centres,  acting  upon  the  muscle  of  themselves  even  when 
Beparated  from  their  centres.  It  lia«  been  urged  against  the  view  here  taken  that 
even  the  «-ide&t  artificial  mydriasis  is  increased  by  galvanization  of  the  sympathetic. 
De  Ruitcr  slates  the  contrary;  but,  since  Grtinhagen,  Hirschniann,  and  Engel- 
hardi  separately  affirm  as  the  result  of  personal  exporiniont  the  correctncKS  of  the 
adserted  fact,  it  muat  be  accepted.  Granting  il-s  truth,  we  do  not  think  it  warrants 
the  deduction,  since  it  is  conceivable  tliat  an  agent  may  excite  the  peripheral  hla- 
niaiiLs  of  a  nerve  greatly,  and  yet  not  to  such  a  point  that  they  will  i>e  incapable  of 
further  excitation,  t^chullii  believes  there  is  in  his  experiments  no  stimulation  of 
the  dilator  fibres,  hecauae  when  the  sujwrior  eervical  ganglion  is  destroyed  and  lime 
allowed  (or  the  degeneration  of  the  periplieral  nerve-fibres,  atropine,  while  dilating 
both  pupils,  does  not  destroy  their  ine([ualily.  This  does  not.  however,  seem  to  us 
to  prove  Schultz's  conclusion,  for  it  may  well  be  that  it  is  Ihe  intramuscular  endings 
of  (be  sympathetic  nerve  which  are  Hlimulatwl  rather  tiian  the  sarcolomnia  of  tlic 
muscUa  themaelves.^ — a  theory  rendered  more  probable  by  the  fact  that  Schultz 
[tnind  that  pieces  of  the  iris  of  a  cat,  when  exposed  to  a  hvo-per-ccnt,  solution  of 
atropine,  did  not  lose  their  irritability. 

BUMMART,— Atropine  Is  &  panilTzant  to  peripheral  nerve  termi- 
nals, affecting  In  this  way  the  vagi,  the  motor  nerves,  the  secretory 
twrves  and,  to  a  lesser  extent,  the  sensory  nerves.  It  is  also  a  paraJy- 
cant  to  InhibltiOD  (perhaps  preceded,  by  slight  stimulation),  affecting 
the  cardiac,  intestliial  and  spinal  inhibitory  mechanisms.  It  acts  upon 
the  brain  to  produce  delirium,  in  the  frog  it  causes  a  atate  of  palsy 
ftoUowed  by  motor  excitation.  It  raises  the  blood-pressure  by  increas- 
ing the  heart  rate  and  by  stimulating  the  vaso-motor  centres;  after 
large  toxic  doses  there  is  a  failure  of  the  circulation.  It  is  a  respiratory 
Btlmulant  but,  after  excessive  quantities,  may  become  depressant.  It 
dilates  the  pupil  probably  by  a  conjoint  paralysis  of  the  oculo-motor 
terminals  and  stimulation  of  the  sympathetic.  It  finally  paralyzes  non- 
Bbiated  muscles,  although  there  is  frequently  a  primary  increase  of 
peristalsis  probably  through  removal  of  inhibition.  It  diminishes  all 
eecretlone  (except  of  the  intestines  and  kidney)  by  an  action  on  the 
nerves  In  the  trlands. 
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Tbenpeutlcs.-— In  practical  medicine  atropine  is  employed  in 
direct  conformity  to  its  plijwological  action,  so  that  its  use  is  i>e3l 
diacuflsed  under  the  headings  of  th^  various  indications  to  meet  which 
U  may  be  administered. 

To  Relax  Spatm. — Aa  the  powers  of  atropine  to  relax  spasm  depend 
on  its  influence  upon  the  peripheral  nerve-filaments  and  the  niusclp- 
tijBSUe,  it  ia  evident  that  it  ia  a  practical  remedy  only  in  those  caaef 
in  which  the  spasni  ia  due  to  some  local  cause  connected  nnth  a  muscle 
ot  its  supplying  nerve;  hence  it  has  been  found  esiiecially  useful  in 
rheumatic  torticollis,  in  the  violent  Contractures  and  spasms  sometimes 
accompanying  neuritia,  and  especially  such  as  follow  nerve-woundt. 
It  is  essential  that  the  alkaloid  be  injected  directly  into  the  contracletl 
muscle,  so  as  to  get  its  concentrated  influence  upon  the  atTeet«d  nerve 
and  muscle,  little  or  no  relief  usually  being  produced  by  so  small  an 
amount  of  the  remedy  aa  would  reach  the  diseased  part  after  absorption 
through  the  blood. 

The  non-Btriat«d  muscles  are  niore  affected  by  the  atropine  than 
the  striated,  and  consequently  the  drug  is  found  to  be  more  efficacious 
in  spasm  of  the  involuntary  than  of  the  voluntary  muscles.  It  is 
serviceable  in  lead  colic,  in  nmple  sj>asmodic  colic,  in  spasmodic  dy»- 
mmorrhaa,  in  tpaamodic  constrict/on  of  the  bowels  with  ohgHnaU 
amitipation,  in  laryngiamua  ttridulua,  in  nervous  cough,  in  nmlhmn, 
in  hiccough,  and  in  whooping-cough,  in  which  last  disease,  aa  originallv 
advised  by  Bretonneau,  it  has  been  largely  used;  also,  even  in  the 
spasms  accompanying  the  passage  of  renal  and  biliary  calculi,  where 
of  course  it  usually  fails.  Wherever  it  is  possible,  it  should  be  used 
locally  in  spasm  of  the  involuntary  ju^  welt  as  of  the  voluntary  muscles. 
Thus,  in  spasm  of  the  urethra,  the  ointment  should  be  rubbed  in  along 
the  canal;  in  rigid  os  uteri,  the  extract  should  be  applied  directly 
to  the  os;  in  asthTtia,  belladonna  should  be  inhaled,  by  means  either 
of  the  cigarette  or  of  the  atomization  of  a  decoction  of  the  leaves; 
in  spasm  of  the  sphincter  ani  from  fissure  or  other  cause,  it  should 
be  applied  directly  to  the  part  by  poultice  or  ointment.  Under  the 
present  indication  may  be  considered  the  use  of  the  remedy  in  conMi- 
potion.  In  doses  of  one-quarter  to  one-half  grain  (0.016-4.03  Gm.) 
of  the  extract,  belladonna  is  of  great  service  as  an  addition  to  laxative 
pills.  In  that  form  of  incontinence  of  urine  in  children  in  which  the 
real  cause  is  an  irritability  of  the  bladder,  so  that  spasmodic  con- 
traction occurs  under  the  stimulus  of  a  smalt  portion  of  urine,  the 
continuous  use  of  large  doses  of  atropine  is  often  of  great  service  by 
reducing  the  irritability  of  the  wails  of  the  bladder,  with  which, 
owing  to  the  method  of  its  excretion,  the  alkaloid  is  brought  in 
local  contact. 

To  Impress  the  Heart  and  Blood-Vessels. — In  certain  diseases,  such 
as  pneumonia,  congestion  of  the  lungs,  etc.,  in  which  the  local  affection 
is  closely  connected  with  dilatation  of  the  blood-vessels,  Harley  has 
highly  commended  atropine  as  a  vaso-motor  contractant.  In  most 
of  these  affections,  however,  the  remedy  has  failed  to  establish  itself. 
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Aa  a  stimulant  to  the  circulation,  belladonna  has  probably  not 
been  employed  as  much  aa  it  ought.  Gravea,  however,  commends 
it  especially  when  the  pupil  is  eonlracted  in  tt/phus  }eeer,  and  it  has 
been  used  with  asserted  advantage  in  erysipelas,  scarlet  fever,  etc. 
In  cases  of  sudden  collapse  occurring  in  acute  disease  and  marked 
by  falling  of  the  temjwrature  below  normal,  with  great  loss  of  the 
arterial  tension  and  free  sweating,  atropine  is  of  the  greatest  value. 
Such  collapse  is  not  infrequent  in  young  children  in  the  advanced 
stages  of  pneumonia,  pleurisy,  or  other  pulmonic  disease,  and  is  also 
prone  to  happen  in  puerperal  mania  and  similar  maniacal  states 
occurring  in  exhausted  palients.  It  is  similar  in  its  character  to  that 
which  is  produced  by  perforations  of  the  stomach  or  intestine  or  as 
result  of  surgical  or  accidental  traumatisms.     It  is  a  condition  of 

r*  in  which  the  loss  of  temperature  is  chiefly  the  result  of  vaso- 
motor paraly^iia.  Prof)er  treatment  of  this  condition  consists  chiefly 
in  the  free  use  of  external  heat  and  the  hypodermic  injection  of 
atropine,  strychnine,  and  the  tincture  of  digitalis;  in  many  of  these 
rases  alcoholic  stimulants  are  worse  than  useleso. 

To  Arreal  Secretion. — In  mercurial  salimtion  atropine  arrests  almost 
at  once  the  discharge  of  saliva,  and  seemingly  facilitates  greatly  the 
return  to  health.  In  colliquative  sweats,  as  originally  recommended 
by  Da  Costa,  it  is  probably  the  most  valuable  known  remedy.     One- 

itieth  to  one-sixtieth  of  a  grain  (0.8  to  1.0  Milligm.)  of  atropine 
hypodermically,  at  bedtime,  will  very  frequently  prevent  the 
usual  night-sweat.  In  coUiqitalive  diarrhoea  it  has  Ijeen  recommended 
by  M.  Delpage,  and  very  probably  will  be  found  of  service.  Inunction.'* 
of  the  breast  with  belladonna  ointment  are  habitually  employed  fur 
the  purpose  of  arresting  the  secretion  of  milk,  and  in  the  experiments 
of  Hammerbacher  upon  a  goat,  atropine  given  internally  lessened  the 
secretion,  especially  of  the  watery  portions  of  milk.  It  is  largely 
employed  to  check  excessive  nasal  secretions  as  in  acute  coryna  or 
hay  fever. 

To  Stimulate  Respiralion.^lt  is  stated  that  as  far  back  as  1570 
it  was  affirmed  that  opium  and  belladonna  are,  in  their  influence  upon 
the  system,  antagonistic.  But  the  two  drugs  are  in  no  wide  sense 
really  antagonistic.  Atropine,  i.s,  however,  a  valuable  remedy  in 
opium-poisoning  as  a  respiratory  stimulant.  In  protracted  opium- 
narcosis  the  cardiac  and  vaso-motor  actions  of  atropine  are  of  service; 
but  it  should  never  be  forgotten  that  the  main  influence  for  good  is 
upon  the  respiratory  centres.  As  in  overdose  it  becomes  depressant, 
not  more  than  one-fiftieth  of  a  grain  should  be  given. 

Whenever  there  is  failure  of  respiration  in  other  poisonings  or 
diseases  than  that  of  opium,  atropine  in  conjunction  with  strychnine 
is  useful,  It  has  been  especially  commended  as  an  antidote  to 
poiaonous  fungi* 


*  AlRifiine  uiUigoDiiH  Ihs  Bcf  job  of  mUBUrine  (the  alknloiil  of  mmy  at  Ihp  ptrixDnouf,  musli- 
raotiv)  on  Ihc  CAnJJAD  InhibiTors  a#  welJ  nt  od  Ibv  reApmtmri. 


As  a  Local  Sedative. — Locally  and  freely  applied,  belladonnu  is 

'sdative,  and,  we  believe,  to  glandular  as  weil  as  to  musi^ular  and' 

ervoua  tissues.     In  thia  way  it  is  often  very  useful  in  various  lorjil 

mflammations.    In  the  form  of  a  pliwter  it  is  frequently  employed  to 

lieve  Tieuralgic  and  rheumatic   pains  with   very  doubtful   beneSt. 

3  ointment  is  sometimes  of  service  in  painful  hemorrhoids.     In 

litis,  its  local  application  to  the  breast  is  often  very  efficacious, 

jnever  belladonna  is  used  locally,  in  order  to  get  its  good  effects 

must  be  employed  freely.    At  the  same  time,  it  should  be  remem- 

red  that  a  number  of  cases  of  poisoning  by  its  external  application 

re  been  reported.*    In  children  it  must  be  used  with  caution;   in 

>uulta,  with  a  reasonable  amount  of  care,  its  external  use  is  safe, 

ivided  directions  be  given  to  have  it  washed  off  so  soon  as  any 

etition  of  the  sight  or  dryness  of  the  throat  is  induced. 

Ophthalmic  Csps.f — The  instillation  of  a  four  grains  to  the  ounce 

,tion  of  atropine  sulphate  into  the  eye  is  followed  in  about  fifleen 

^^...lutes  by  dilatation  of  the  pupil,  usually  reaching  its  maxinium 

in   from  twenty-five  to   thirty-five   minutes,   and  lasting   until   the 

third  day.    In  about  twenty-five  minutes  the  power  of  accommodation 

begins  to  be  lost,  and  in  from  an  hour  and  a  half  to  two  hours  is 

usually  fully  annulled:    return  begins  on  the  second  day,  but  the 

Junction  may  not.  be  fully  regained  for  over  a  week. 

|l     Atropine  is  used  by  ophthalmologists;    First,  to  dilate  the  pupil 

for  purpo.ses  of  ophthalmoscopy  and  to  expose   the  lens  in  cases  of 

incipient  cataract  so  that  all  portions  of  it  may  be  carefully  examined, 

but  is  inferior  in  this  respect  to  more  rapidly  and  fugacious  acting 

mydriatics,  particularly  a  four-per-cent .  solulion  of  cocaine,  a  one- 

and   a   half-per-cent.   solution   of   homatropine,   or   a   ten-per-cent. 

solution  of  euphthalmine.     Second,  in  iritis  and  irido-cyclUia  to  ^ve 

rest  to  the  iris  and  to  prevent  the  development  of  synechia  and 

occlusion  of  the  pupil  area  with  exudates;   for  this  purpose  It  is  the 

beat  of  the  mydriatics.     Third,  to  paralyze  accommodation  when  it 

ia  desired  to  determine  with  accuracy  the  refraction  of  the  eye  for 

the  fitting  of  spectacles  and  other  purposes,  and  to  overcome  spasm 

of  accommodation;  in  such  cases  repeated  instillations  of  the  atropine 

solution  may  be  necessary.    Fourth,  to  give  rest  to  the  eye,  to  exert 

aii  anodyne  alterative  influence,  and  to  lessen  the  liability  to  iritis  in 

various  forms  of  keratitis  and  tifcers  of  the  cornea;    in  phlyctenular 

keratitis  it  is  especially  useful,  and  in  perforating  idcers,  particularly 

if  they  have  a  central  situation,  it  overcomes  the  prolapse  of  the 

iris;  for  this  purpose  it  must  be  used  very  freely. 

The  existence  of  glaucoma,  or  any  tendency  to  it,  is  a  contra- 
indication to  the  use  of  atropine.  It  may  in  chronic  glaucoma 
precipitate  an  acute  attack,  and  in  acute  glaucoma  causes  marked 
increase  of  pain,  of  congestion,  and  of  the  already  excessive 
intra-ocular  tension. 

*S«eAf.  T.a..  Nov.  ISSS  and  London  Pharm.Jaurn.,  1871. 

t  For  this  ■Bction  tbe  ftulhor*  v«  indobted  to  J*rof«B4or  UeorsB  E.  de  Sofaweiiiiti. 
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Administration. — For  nearly  all  purposes  for  which  the  drugs 
are  useful  atropine  sulphate  is  preferable  to  the  various  preparations 
of  belladonna,  stramouium  or  scopola,  on  account  of  the  better 
absorption  and  more  accurate  dosage.  When,  however,  the  local 
action  on  the  intestines  is  wished  the  slower  absorption  of  the  extract 
of  belladonna  makes  it  the  preparation  of  choice. 

In  dropping  an  atropine  solution  in  the  eye  for  local  effect  the  head 
should  be  so  inclined  that  the  fluid  will  run  out  of  the  outer  canthua, 
while  pressure  may  be  applied  upon  the  optic  end  of  Ihe  lachrymal 
duct  to  prevent  passage  of  the  solution  into  the  mouth.  Poisoning 
through  the  local  use  of  the  remedy  by  ophthalmic  surgeons  has 
often  occurred. 

Toxicology.— The  earliest  symptoms  of  atropine-poisoning  are 
a  dryness  of  the  throat  ond  mouth  with  redness  of  the  fauces,  dilated 
pupil,  disordered  vision  and  possibly  diplopia.  The  pulse  is  exces- 
sively rapid,  and  hard;  the  skin  is  warm  and  dry,  and  frequently 
an  erythematous  rash  appears  on  the  face  and  neck  and  sometimes 
spreading  over  the  body.  This  eruption  resembles  that  of  scarlet 
fever,  but  lacks  the  punctation  and  is  usually  not  followed  by  desqua- 
mation. Early  in  the  poisoning  there  may  be  forcible  expulsion  of 
urine,  but  later  there  is  commonly  retention.  The  most  striking 
symptom  in  a  well -developed  case  is  the  peculiar  talkative  wakeful 
delirium,  sometimes  associated  with  hallucinations  or  illusions.  Thus, 
we  have  seen  a  lady  remain  for  a  long  time,  holding  fast  to  the  bed- 
post, to  which  she  talked  in  the  most  voluble  manner  as  though  it 
was  an  intelligent  living  entity.  Sometimes  tlie  delirium  is  wild  and 
the  patient  almost  uncontrollably  violent.  Respirations  are  at  first 
increased  in  Iwth  rate  and  depth  but  after  very  large  doses  may 
become  slow  and  .shallow,  death  if  it  occurs  being  immediately  due  to 
asphyxia.  In  cases  of  fatal  poisoning,  stupor  and  muscular  paralysis 
finally  develop,  sometimes  preceded  by  convulsions. 

The  diagnosis,  if  in  doubt,  may  be  confirmed  by  instilling  a  few 
drops  of  the  urine  into  the  eye  of  a  cat  or  other  animal,  when  if  the 
case  isatropine-jxiisoning  the  pupil  will  be  dilated.  While  this  phys- 
iological test  furnishes  sufficient  evidence  for  a  working  diagnosis  it 
merely  proves  that  the  poisoning  is  by  some  mydriatic  substance, 
not  necessarily  atropine.  Morel  calls  attention  to  a  sort  of  laryngitis 
produced  by  poisonous  doses  of  belladonna,  characterized  by  pain 
in  the  larynx,  roughness  of  voice,  and  the  expectoration  of  minute, 
pearly,  tough  pellets.  It  was  present  in  the  advanced  stages  of  two 
cases  of  poisoning  under  his  care.  Raphael  has  noted  glycosuria  as 
a  symptom  of  belladonna-poisoning  and  has  experimentally  produced 
the  condition  with  atropine  in  rabbits. 

The  minimum  fatal  doses  of  belladonna  preparations  are  not  known, 

Aa  enema  representing  eighty  grains  of  the  root  has  produced  death  in  five 
huura;  *  but,  on  the  olhor  tianii,  recovery  baa  occurred  after  the  ingestioTi  of  tliree 
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drachms  of  the  extract.*  A  tenth,  or  even  a  twentieth,  of  a  gnun  of  atro^Mne  will 
often  produce  alarming  symptoms;  yet  Chambers  reports  recovery  in  a  child  four 
years  old  who  had  taken  about  two  teaspoonf uls  of  a  solution  containing  a  grain 
.  of  the  alkaloid  in  half  an  ounce,  and  Stracham  in  a  child  of  Gve  yea»  from  a 
tableapoonful  of  glycerin  containing  one-half  per  cent,  of  alkaloida. 

CongestioQ  of  the  lungs  and  of  the  membranes,  and  even  of  the 
substance  of  the  brain  and  cord,  may  be  found  after  death,  and, 
according  to  M.  Lemattre,  congestion  of  the  retina  is  an  almost 
characteristic  lesion. 

In  the  treatment  of  belladonna-poisoning,  the  stomach  should  be 
emptied  by  means  of  emetics  or  the  stomach-pump.  The  best  anti- 
dote is  probably  the  compound  solution  of  iodine  in  doses  of  six 
minims,  as  recommended  by  Prescott;  in  the  absence  of  this,  tannic 
acid  in  twenty-grain  doses  may  be  given.  The  various  symptoms 
must  then  be  met  as  they  arise,  respiration  and  circulation  being 
maintained  as  in  other  narcotic  poisoning;  according  to  Reichert, 
recovery  may  follow  after  a  dose  much  larger  than  the  maximal 
fatal  quantity  if  artificial  respiration  be  persisted  in.  The  exact 
value  of  opium  in  belladonna-poisoning  has  not  been  determined, 
and  its  employment  should  be  tentative,  although  good  is  to  be 
expected  from  its  judicious  use.  Physostigmine  and  pilocarpine  appear 
to  be  somewhat  antagonistic  to  atropine  within  certain  limits,  and 
pilocarpine  has  been  used  in  atropine-poisoning.  (See  Physostigma 
and  Pilocarpus.)  After  toxic  doses  of  belladonna,  there  is  generally 
complete  retention  of  urine;  and  as  this  secretion  contains  the  greater 
part  of  the  ingested  poison,  and  as  reabsorption  from  the  bladder  is  at 
least  conceivable,  the  catheter  .should  be  used  early, 

HYOSCINE. 

Hyoscine  is  defined  by  the  Pharmacopoeia  as  "an  alkaloid  chemi- 
cally identical  with  scopolamine,  obtained  from  hyoscyamus  and 
other  plants  of  the  Holanacea;."  While  to-day  there  is  no  longer  any 
difference  of  opinion  as  to  the  chemical  identity  of  the  substance 
known  in  Germany  tm  scopolamine  with  that  known  in  this  country 
as  hyoscine,  there  has  been  much  difference  of  opinion  as  to  the 
physiological  identity  of  the  two  aIk.^loids.  The  experiments  of 
the  eariy  investigators  were  so  different  in  their  results  as  to  afford 
a  certain  amount  of  justification  for  the  belief  that  the  two  substances 
were  distinct  in  their  effects.  Recent  investigations  have,  however, 
afforded  the  explanation  of  these  differences.  The  alkaloid  hyoscine 
has  the  power  of  rotating  polarized  light  to  the  left;  certain  specimens, 
will  be  much  more  active  in  their  rotatory  power  than  other  specimens, 
although  indistinguishable  by  any  of  the  ordinary  chemical  tests. 
The  comparative  action  of  a  specimen  of  hyoscine  which  possessed 
a  high  grade  of  rotatory  power  and  that  which  was  devoid  of  it  has 
been  studied  bv  Cushnv  and  Peeblc.     The.se  aulhors  found  that  the 


■  Tnylor's  Mnlienl  Jur.tprudnrr.  Ixindiill,   1S7a,  432. 
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effect  of  the  two  isomers  upon  the  central  nervous  system  was  indis- 
linguishiible,  but  that  the  lievo- rotatory  hyosctne  was  muth  more 
actively  paralyzant  to  the  inhibitory  fibres  of  the  heart  and  to  the 
secretory  nerves.* 

The  terms  hyoscine  and  scopolamine  are  applied,  however,  in- 
discriminately by  manufacturers  to  alkaloids  of  all  degrees  of  rotary 
power,  nor  does  the  Pharmacopoeia  make  any  distinction.  It  must. 
therefore,  be  conceded  that,  as  the  terms  are  at  present  used,  they 
are  completely  synonymous  ;  that  hyoscine  and  scopolamine  are  not 
only  chemically  but  also  physiologically  and  therapeutically  Identical. 

Official  Preparations: 

Hyoadnip  Hydrobromidum jjo  to  i'j  grain  (11,3  loO.S  Milligm.)- 

Scopolnminsp  Hydrobromidum i4j  to  i",;  grain  (0.3  to  O.S  Milligiu.). 

Physiological  Action.f — The  effect  of  hyoscine  upon  the  cir- 
culation is  comparatively  feeble.  The  differences  which  have  l>een 
obtained  by  viirious  exiierimenters.  according  to  Cushny  and  Peebles, 
depend  U|»on  the  variations  in  the  degree  of  rotatory  power  of  the 
alkaloid.  With  large  doses  of  the  licvo-rotiitory  hyoscine  there  is  a 
depression  of  the  peripheral  endings  of  the  pneumogastric  nerve  with 
consequent  increase  in  the  pulse-rate,  similar  to  that  seen  after  atro- 
pine; with  hyoscine  of  low  rotatory  ix)Wer,  liowever.  there  is  little 
or  no  change  in  the  rate  of  the  pulse,  except  after  very  large  doses. 
In  neither  case  does  there  seem  to  be  any  marked  change  in  the 
blood- pressure,  although  Kochmann  finds  that  small  doses  produce 
a  slight  rise  through  stimulation  of  the  vaso-raotor  centre,  and  H.  C, 
Wood  that  large  doses  are  slightly  depressant  to  both  the  heart  and 
vascular  sy.'ttem. 

Nerrous  .'iystem. — In  the  higher  mammnls  hyoscine  acta  as  a  doi>res- 
sant  to  the  cerebrum.  In  man,  if  used  in  sufficient  doses,  it  nearly 
always  eventually  produces  sleep,  although  sometimes  preceded  by 
a  mild  degree  of  delirium.  According  to  Kochmann  the  electrical 
irritation  of  the  psycho-motor  area  is  lessened  by  the  drug,  and  there 
is  no  analgesia  during  the  sleep. 

In  the  frog  hyoscine  causes  a  lessening  of  the  reflex  action,  which 
H.  C.  Wood  attributed  lo  the  depression  of  the  motor  side  of  the  spinal 
but  which  Cushny  and  Peebles  believe  is  a  result  of  the  depressant 
Jon  upon  the  peripheral  endings  of  the  motor  nerves.  Parisot 
asserts  that  after  large  doses  a  stage  of  excitement  follows  the 
depression  similar  to  that  caused  by  atropine. 

RrtpircUion. — According  to  both  Wood  and  Kochmami  hyoscine 
acta  as  a  depressant  to  the  respiration,  although  it  requires  compara- 
tively large  doses  to  produce  any  marked  alteration  in  this  function. 
In  fatal  poisoning  by  the  drug  death  is  always  due  to  asphyxia.     In 
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I       :onnection  it  is  interesting  to  note  that  in  the  dog.  as  in  man 
almost  impossible  to  kill  with  a  single  dose  of  hyoscine;   Kochmann 
,s  injected  as  much  as  seven  and  one-half  grains  (0.5  Gm.)  into  u 
mall  dog  intravenously  without  destroying  life. 

Secrelwns. — ^Upon  the  secretions  hyoscine  acts  much  like  atropine,' 

'ucing  lessening  in  the  saliva,  and,  according  to  Kochmann,  also 

i,ne  sweat  and  mucous  secretions.     In  cases  of  human  poisoning, 

vever,  the  skin  is  usually  covered  with  moisture. 

Pupil. — Upon  the  pupil   hyoscine  acts  like  atropine,   a  half  of 

»-per-cent.  solution  rapidly  paralyzing  accommodation  and  dilating 

pupil.    It  is  said  that  it  does  not  produce  any  irritation,  and  that 

maximum  effects  are  reached   in   one-third  the  time   nece.ssary 

*hose  of  atropine,  and  are  more  permanent  and  less  affected  by 

ne.*     Gley  and  Rondeau  have  found  that  the  mydriasis  is  not 

'erted  by  previous  destruction  of  the  cervical  sympathetic  in 

rabbit,  and  that  irritation  of  the  sympathetic  nerve  will  increase 

dilatation.  j 

STJWMA  RY.— The  dominant  physlologlceil  action  of  hjroBcine  is 

□  the  cerebraJ  cortex,  producing  sleep  often  accompanied  by  a 

delirium.      It  is  also  a.  oentric  depressant  of  respiration,  and 

iiressee,  tboug'h  somewhat  feebly,  the  ^vhole  motor  oord:  upon  the 

"Tial  centres  it  acta  more  powerfully.     Its  influence  upon  the  cir- 

^tion  is  very  slight.     On  the  mucous  membrane  and  probably  on 

muacles  of  the  throat  It  acts  powerfully,  suppressins  seoretioD 

fwiu  Interfering  with  ftmction. 

Therapeutics, ^Hyoscine  is  a  valuable  hypnotic  in  those  forme 
of  insomnia  in  which  sleep  is  banished  by  a  continual  flow  of  thoughts 
or  mental  images  passing  through  an  excited  brain;  hence  it  is  often 
very  effective  in  the  insomnia  of  delirium,  of  acute  mania,  or  of  other 
forms  of  insanity.  In  some  cases  of  insanity  with  cerebral  excitement ' 
most  excellent  results  are  produced  by  the  administration  every 
three  to  five  hours  of  small  doses  that  will  calm  without  causing  sleep. 
As  an  hypnotic  the  alkaloid  lends  itself  very  well  to  combinations) 
intensifying  greatly  the  influence  of  morphine,  chloral,  trional,  and 
other  drugs  of  the  class-  In  cases  of  severe  kidney  disease  it  would 
seem  to  be  a  safer  hypnotic  than  is  morphine,  and  as  it  has  no  sedative 
influence  upon  the  heart,  it  may  be  used  when  the  feeble  condition 
of  that  viscus  forbids  chloral. 

The  use  of  enormous  doses  (one-fiftieth  to  one-twentieth-  of  a 
grain)  of  hyoscine  as  a  curative  remedy  in  acvle  insanity  has  been 
advocated  by  H.  R,  Costons,  and  a  remarkable  case  is  recorded  by 
Balagopal,  iu  which  one-sixth  of  a  grain  was  given  hypodermically 
to  a  patient  suffering  from  violent,  acute  mania.  Iramediatoly  after 
the  injection  the  patient  fell,  crying  that  he  was  dying;  his  face 
became  deadly  pale,  the  conjunctiva  insensitive,  the  breathing 
difficult  and  stertorous,  the  limbs  spasmodically  contracted.     After 
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recovery,  which  occurred  without  remediea  other  than  hypodermic 
injections  of  ether,  the  patient's  mental  condition  rapidly  improved, 
and  in  a  wcelt  he  was  well. 

Probably  tlirough  its  influence  upon  the  spinal  centres  hyoscine 
IB  useful  in  all  ca-ses  of  sexaal  excilcvienl,  such  as  nyniphonmnia, 
Bptrmatorrhaa,  and  allied  affectiona.  It  is  the  most  certain  remedy 
that  we  have  in  ordinary  cases  of  over-frequent  seminal  emissions. 
which  can  usually  be  controlled  by  the  administration  of  the  one- 
hundred-and-twentieth  to  one-eightieth  of  a  grain  on  going  to  bed. 

As  an  analgesic  hyoscine  is  of  little  value,  though  Winnett  states 
thai  it  is  very  serviceable  in  the  crises  of  locomotor  ataxia.  It  has  lieen 
used  to  a  considerable  extent  in  certain  spasmodic  disorders.  Ediesen, 
a.s  early  as  1S81,  affirmed  its  value  in  asthma  and  whooping-cough. 
Erb  hua  used  it  with  advantage  in  various  spasms.  In  spinal  accessory 
sjMtsm  it  has,  in  our  hands,  failed.  On  the  other  hand,  in  pronounced 
jtaraUisis  aijtUins,  attended  by  much  aching  pain,  we  have  seen  it 
give  very  great  relief  from  both  pain  and  tremors.  Usually  in  these 
rases  it  should  Iw  administered  only  at  bedtime,  as  it  is  merely  a 
palliative,  and  if  used  continually  is  prone  to  lose  its  power. 

In  MHH)  Schneiderhn  suggested  the  hypodermic  injections  of  large 
duses  of  morphine  and  scopolamine  for  the  production  of  surgical 
iinesthesia.  In  this  method  do.ses  ranging  from  one-sixth  to  one-half 
grain  <)f  morphine  in  conjunction  with  fmm  one-hundredth  to  une- 
liftielh  grain  of  hyoscine  are  injected  an  hour  before  the  operation. 
The  idea  was  founded  on  an  erroneous  conception  of  the  physiological 
action  of  hyoscine,  which  is  in  no  proper  sense  the  antagonist  of  mor- 
phine and  posse-sses  but  feeble  analgesic  properties.  H.  C.  Wood, 
Jr.,  follected  the  reports  of  nearly  "2000  cases,  with  9  deaths,  giving 
the  frightful  mortality  of  1:221.  Moreover  in  6!)  percent,  of  the 
rases  ether  or  chloroform  was  required  to  produce  sufficient  anes- 
thesia for  operation.  It  is  possible  that  in  certain  classes  of  cases  the 
method  may  occasionally  prove  of  value,  but  as  a  routine  measure  it 
cannot  be  too  strongly  condemned. 

Administration.^The  action  of  hyoscine  given  hypodermically 
is  manifested  inside  of  ten  minutes,  and  lasts  from  six  to  eight  hours. 
In  severe  excitement,  especially  that  of  violent  insanity,  the  dose 
should  be  repeated  every  six  or  eight  hours.  The  dose  for  hypodermic 
use  is  from  the  one-hundred-and- fiftieth  to  one-eightieth  of  a  grain 
(0.6-0.8  milligramme).  Excessive  susceptibility  to  the  action  of 
hyoscine  being  a  not  infrequent  idiosyncrasy,  it  is  best  to  give  at  first 
amotmts  below  the  minimum  dose  here  stated.  The  tastelessness  of 
hyoscine  makes  it  easy  to  administer  to  insane  or  other  patients 
without  their  knowledge. 

Owing  to  its  great  influence  upon  the  throat,  hyoscine  is  strongly 
contraindicated  in  cases  of  acute  disease  of  the  throat.  Thus,  we  have 
seen  il,  when  given  in  violent  ancfinose  scarlatina  with  delirium,  cause 
euch  rapid  increase  in  the  difficulty  oF  respiration  as  to  suggest  that 
It  played  an  important  rdle  in  the  production  of  the  fatal  asphyxia. 
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Toxicology. — The   symptoms    which   are  produced    in    man   by 

decided  doses  of  hyoscine  are  dryness  of  the  mouth,  flushing  of  Ihe 
face,  great  sleepiness,  associated  in  some  cases  with  semi-delirious 
mutterings,  and  a  feeling  of  giddiness  like  that  of  intoxication.  The 
respirations  are  lessened  in  frequency  and  mydriasis  is  usually,  but 
not  always  pronounced.  After  very  large  doses  the  symptoms  men- 
tioned are  more  intense,  the  pupils  dilated,  the  mouth  and  throat 
excessively  dry,  and  the  voice  hoarse  or  even  partially  suppressed, 
probably  from  paralysis  of  the  vocal  cords. 

The  pulse-rate  is  usually  not  much  altered,  very  frequently  being 
ower  than  normal  but  in  other  instances  has  been   rapid.     The 
spirationa  are  slow  and  full,  and  are  said  by  H.  M.  Wetherill  to  be 
■nietimes  Cheyne-Stokes.     The  face  and  the  general  surface  of  the 
ly  are  suffused,  muscular  relaxation   is  pronounced,  and  loss  of 
jufdination   usually   very  evident.     The  skin,   so   far   from   being 
abnormally  dry,  is  commonly  bathed  in  perspiration.    Several  observ- 
ers a.ssert  also  that  there  is  a  rise  of  temperature.     .Sometimes  the 
delirium  is  active,  accompanied  by  visual  hallucinations,  and  clonic 
convulsions  with  opisthotonos  have  been  noteil,      Mairet  and  Coni- 
bemale  found  that  monkeys  when  poisoned  by  it  gave  evidences  of 
the  presence  of  hallucinations,  such  as  are  sometimes  produced  in 
man.     No  fatal  case  of  poisoning  by  hyoscine  is  on  record, 

>  H.  A,  Hutchinson  took  a  quarter  of   a  grain  of   an    impure   hyoscine:    iiuiet 

I  coma  Willi  entire  muscular  relaxaliou  was  produced,  and  laxted  eleven  iiours.  I'be 
filtielh  of  a  grain  has,  however,  several  times  caused  very  alarming  syiiiplamB,  and 
much  em.itler  doa.'s  ore  ufRnnod  to  hnve  produced  serious  effects  {see  Carey). 

O'Hara  saw  onc-ninety-eixth  of  n  grain  administered  hypodermii^lly  product 
very  severe  dislurbancej  lasting  for  twenty-eight  hours,  with  total  lack  of  renieTn- 
brsnce  of  occurrences  which  took  place  during  the  seven  hours  following  tha 
injection;  while  Root  asserts  that  one'three-bundredth  of  a  grain  given  by  tbe 
mouth  produced  violent  poiaomng,  and  even  one-twelve-hundredth  veiy  pronounced 
symptoms.  The  dispensing  of  such  minut«  quantities  of  a  drug  is  so  difficult  that 
it  is  probable  that  more  of  the  alkaloid  was  given  than  Is  alleged. 

HoMATROPiNB  Hydrobbomide.  HoPuUropinCB  Hydrobromidum. — 
Homatropine  is  an  alkaloid  artificially  produced  from  tropine,  the 
hydrobromide  of  which  is  preferred  for  practical  use  on  account  of  its 
being  stable  and  not  hygroscopic.  It  is  said  to  cause,  when  taken 
internally,  symptoms  similar  to  those  caused  by  atropine,*  except  id 
regard  to  the  circulation.  The  retardation  of  the  pulse  has  beeo 
'  proved  by  Tweedy  and  Ringer,  Beyer,  and  De  Schweinitz  and  Hare 
to  be,  at  least  in  part,  the  result  of  a  direct  action  of  the  drug  upon 
the  heart-muscle  or  its  contained  ganglia,  since  in  the  frog  and  in 
the  terrapin  the  application  of  homatropine  hydrobromide  to  the 
exposed  heart  in  sUu  reduces  very  greatly  the  number  of  the  beats. 
In  the  dog  injection  of  the  alkaloid  into  the  jugular  vein  is  followed 
by  a  fall  of  as  much  as  thirty  or  forty  beats  per  minute,  which  De 


*  Brown  (Ann.  ol  Ophihalm..  xv.  23?^  reportJi  dnliriitni  followintr  iDstillmtion  of  two  dtopa  of 
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Schweinitz  and  Hare  believe  to  be  in  part  due  to  stimulation  of  the 
vagi  nerves,  because  section  of  the  vagi  causes  a  marked  increase  in 
the  pulse-rate,  "altliough  not  such  a  rise  as  would  appear  if  the 
inhibitory  apparatus  was  intact."  De  Schweinitz  and  Hare  found 
that  the  fall  of  the  pulse-rate  was  accompanied  by  a  marked  fall  of 
the  arterial  pressure.  Since  the  production  of  a.sphyxia  was  followed 
at  this  time  by  a  pronounced  rise  in  Ihe  arterial  pressure,  it  would 
appear  that  the  fall  of  pressure  is  not  the  result  of  a  vaso-motor 
paralysis,  but  of  the  cardiac  influence  of  the  drug. 

It  has  been  shown  by  the  experiments  of  Tweedy  and  Ringer, 
confirmed  by  De  Schweinitz  and  Hare,  that  homatropine  produces 
in  the  frog  a  brief  period  of  tetanus,  followed  by  absolute  muscular 
relaxation,  with  abolition  of  reflex  and  voluntary  activity,  followed 
in  from  six  to  eight  hours,  if  the  dose  has  been  properly  proportioned, 
by  rwtum  of  voluntary  movements,  associated  with  tetanic  spasms 
of  great  intensity.  The  convulsive  movements  and  the  paralysis  are, 
according  to  De  Schweinitz  and  Hare,  of  spinal  origin,  as  the  nerve- 
trunks  and  muscles  are  not  afTected.  The  cause  of  death  is  centric 
respiratory  paralysis. 

The  influence  of  the  alkaloid  upon  the  eye  is  practically  identical 
with  that  of  atropine,  except  that  it  is  somewhat  more  feeble  and  is 
much  more  temporary.  The  pupil  begins  to  dilate  in  from  seven  to 
twenty  minut&s  after  the  instillation  of  the  drug,  and  accommodation 
fails  in  from  forty  to  ninety  minutes;  in  from  one  to  seventy-two 
hours  the  recovery  is  complete.  According  to  De  Schweinitz,  a  solution 
of  one  in  eighty  ia  sufficiently  strong  to  paralyze  accommodation 
I  completely,  proWded  it  be  dropped  repeatedly  into  the  eye.  When 
it  is  desired  simply  to  dilate  the  pupil  for  ophthalmoscopic  examina- 

Itions,  a  single  application  of  a  solution  of  four  grains  to  the  ounce 
suffices.  Homatropine  as  a  practical  mydriatic  has  the  advantage 
of  fugaciousness  of  action,  of  being  not  at  all  irritant,  and  of  being 
little  prone  to  produce  systemic  disturbance. 


INDIAN  CANNABIS. 


(Cannabis  Indica  is  the  dried  flowering  tops  of  the  female  plants 
of  Ctinmibis  naliva,  or  hemp,  grown  in  India.  According  to  most 
modem  botanists,  the  Indian  plant  is  the  same  species  as  the  familiar 
hemp  plant  cultivated  in  this  country,  as  well  as  parts  of  Europe. 
H.  C.  Wood  has  shown  that  the  American  plant  possesses  the  same 
pfaysiological  properties  as  that  grown  in  India.  In  the  East  hemp 
and  its  educta  are  used  as  narcotic  stimulants.  Gunjah  is  the  dried 
plant  as  sold  in  the  bazaars  of  Calcutta  for  smoking.  Churrhus,  known 
^Jn  Egypt  as  kaskisk.  i,s  the  resinous  exudation  with  the  epidermis, 
■etc.,  scraped  off  the  leaves. 

Indian  Cannabis  occurs  in  commerce  in  greenish  brown  compressed 
RUtsaes  markedly  coherent  from  the  large  amount  of  resinous  exudate. 
It  has  a  peculiar  narcotic  odor  and  bitterish  and  somewhat  acrid  taste, 
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Various  substances  have  l)eeii  announced  as  the  active  prin- 
ciple of  cannabis  indica, — camiabin,  canTiabinon,  tetano-canttabeM, 
OTycannabin,  cannabene,  etc.  CannabinoC  of  Wood,  Spivey.  and 
Eaaterfield  is,  according  to  Fraenltel,  inert,  and  should  be  known  as 
pseiidocannahinot,  the  name  cannabinol  being  retained  for  a  distinct 
substance  which  he,  Fraenkel,  has  isolated  and  found  to  be  active. 

Official  Preparations: 

E.ttractuiu  Cannabis  Indie* J  to  J  grain  (0.01-0.016  Gin.). 

tluidextraclum  Cunimbis  Indica 1  tniiiim  (0.00  C.c). 

Tinclura  Cannabis  Indic»  (10  per  cent.)     .  .10  to  20  minims  (0.6-1.2  C.c), 

Physiological  Action. — Wlien  given  in  full  doses,  cannabis  indica 

produces  a  feeling  of  exhilaration,  with  a  condition  of  revery,  and  s 
train  of  mental  and  nervous  phenomena  which  varies  very  much 
according  to  the  temperament  or  idiosyncrasies  of  the  subject,  and 
very  probably  also,  to  some  extent,  according  to  the  nature  of  his 
Biirroundinga.  The  sensations  are  genorally  spoken  of  a.^  very  pleasur- 
able; often  beautiful  visions  float  before  the  eyes,  and  a  sense  of 
ecstasy  fills  the  whole  being;  sometimes  the  venereal  appetites  are 
greatly  excited;  sometimes  loud  laughter,  constant  giggling,  and 
other  indications  of  niirtli  arc  present.  Some  years  since,  in  experi- 
menting with  an  extract  made  from  the  American  plant,  H.  C.  Wood 
took  a  large  dose,  and  described  the  results  as  follows: 

"About  half-post  four  p.m.,  September  23,  I  look  most  ot  the  extmol.  No 
iTninpdiate  Byniptoras  wero  produced.  Aliout  seven  p.m.  a  prufesaional  call  was 
rciuciited,  and,  forgetting  all  about  tho  lieiiip,  I  went  out  and  saw  my  patient. 
While  writing  the  prescription,  I  became  perfectly  oblivious  lo  surrounding  ob- 
jects, but  went  on  writing,  without  any  clici'k  lo  or  deviation  from  the  ordituuy 
series  of  mcntul  acts  connected  nilh  the  process,  at  least  that  I  am  aware  of.  When 
the  recipe  was  finished,  I  suddenly  recollected  wliere  I  woe,  and,  looking  up,  sad 
my  patient  sitting  quietly  before  me.  The  conviction  was  irresistible  thot  I  had 
BBl  thus  many  minutes,  perhaps  hours,  and  directly  tho  idea  fastened  itself  that 
ihe  hemp  hod  commenced  to  act,  and  liud  tfaroHTi  me  into  a  trance-like  slate  of 
considerable  dumlion,  during  which  I  luul  been  stupidly  sitting  before  my  wonder- 
ing palient.  I  hastily  arose  and  apologized  for  remaining  so  long,  but  waa  assured 
1  hod  only  been  a  very  few  minutes.  Aliout  seven  and  a  half  p.m.  1  returned  home. 
I  was  by  this  time  quite  excited,  and  the  feeling  of  hilarity  now  rapidly  iDcreaecd. 
It  was  not  a  Bensuous  feeling,  in  the  ordiiutry  meaning  of  tho  term;  it  was  not 
merely  an  intellectual  oxcilalion;  it  was  a  sort  of  bkn-etre, — the  very  opposite  to 
maliiue.  It  did  not  come  from  without;  it  wiis  not  connected  with  any  pasKiou  or 
sense.  It  woB  simply  a  feeling  of  inner  joyoiisncsa;  the  heart  seemed  buoyant 
beyond  all  trouble;  the  whiilo  aysteni  felt  as  thotigh  all  sense  of  fatigue  were  for- 
ever banished;  the  mind  gladly  ran  riot,  free  constantly  to  leap  from  one  idea  lo 
another,  apparently  unboimd  froin  lU  ordinary  laws.  I  wua  disposed  lo  lait^; 
lo  make  comic  gesturcfl;  one  very  froqucnily  recurrent  fanty  was  to  imitate  with 
the  arms  the  motions  of  a  fiddler,  and  with  the  lips  ihe  tune  ho  was  supposed  to  be 
playing.  There  was  nothing  like  wild  delirium,  nor  any  hallucinations  tliat  I  romcm- 
bor.  At  no  time  had  I  any  visions,  or  at  least  any  that  I  can  now  call  lo  mind;  but 
a  person  who  was  with  me  at  that  time  stiites  that  once  1  raised  my  head  and  ex- 
claimed, 'Oh,  the  mountainsl  the  mountainsl'  While  1  was  performing  llie  vari- 
ous antics  already  alluded  to,  I  knew  very  well  I  was  acting  exreedingly  foolishly, 
but  coulil  not  control  myself.  1  think  it  was  about  eight  o'clock  when  1  began  to 
have  a  feeUng  of  Dumbness  in  my  limbs,  also  a  sense  of  general  uncosineva  and  un- 
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I,  and  a  fear  Irat  I  liail  taken  an  overdose.  I  now  conslsnily  walked  uboul  the 
|iJiou9e;  my  skin  lo  mj-self  wus  warm,  in  fact  my  whole  surdice  full,  flualied;  my 
'  mouth  and  throat  went  very  diy;  my  legs  put  on  a  strange,  foreign  feeling,  as  though 
tbey  wtK  not  a  part  of  my  body.  I  counted  my  pulse  and  found  it  one  hundred 
»nd  twenty,  quite  full  und  strong.  A  foreboding,  an  imdefinod,  horrible  fear,  as 
of  impending  death,  now  eonimenc«d  to  ereep  over  me;  in  haste  1  sent  for  niedit&l 
kid.  The  ctirioiis  sensations  in  my  limbs  increased.  My  legs  fell  as  though  they 
w«r«  waxiT  pillai?  beneath  me.  I  rememlier  feeling  iheni  with  my  hand  and  find- 
ing theni,  aa  I  thought  at  leaat,  vi-rj'  firm,  the  muscles  all  in  a  Ktale  of  tonic  con- 
Inction.  About  pight  o'clock  1  began  to  have  marked  'apelk,' — periods  when  all 
eonnpclion  seemMl  to  bo  severed  belwcen  llie  external  world  and  mj'self.  I  (night. 
be  Raid  to  have  been  imc-onacioua  during  these  times,  in  so  tar  that  I  was  oblivious 
to  aU  external  objects,  but  on  coming  out  of  one  it  was  not  a  blaiik,  dreamleaa  void 
Upon  which  I  looked  hack,  a  mere  empty  space,  but  rather  a  period  of  active  but 
Aimles  life.  I  do  not  liiiiik  there  was  any  connected  thought  in  Ihem;  tliey  appeared 
to  be  simply  wild  reveries,  without  any  binding  cord, — each  a  mere  chaos  of  diB- 
jointed  ideas.  The  mind  neenied  (reed  from  all  its  ordinary  laws  of  associniton,  so 
tbst  it  passed  from  idea  to  idea,  ok  it  were,  perfectly  at  random.  The  duration  of 
ibcse spoils  to  me  was  very  great,  although  they  really  lasl^  but  from  a  few  seconds 
to  a  minule  or  two.  Indeed,  I  now  entirely  lost  my  power  of  measuring  lime. 
Sen-onds  were  hours;  minutes  wore  days;  hours  were  infinite.  SliU,  I  was  perfectly 
i-ooscious  during  the  intermissions  between  (tie  piiroxyrfnis.  I  would  look  at  my 
ualrh.  and  then  after  an  hour  or  two,  a.^  I  thought,  would  look  agoin  and  &ad  that 
scarcely  fi\'c  niinul<«.had  ckkpaeil.  I  would  gn/o  at  its  face  in  deep  disgust,  the 
minut^iatid  seemingly  motionless,  aa  tliougli  jgraveii  in  the  face  itself;  the  laggard 
second-hand  moving  slowly,  so  slowly.  It  appeared  a  hopeless  task  lo  watch  during 
its  whole  infinite  round  of  a  minute,  an<l  always  would  1  givp  up  in  despair  before  the 
^^  sixty  seconds  had  elap^.  Uccnsioiially,  when  my  mind  was  most  lucid,  there  waa 
^B  ID  it  a  sort  of  duplex  action  in  re^rd  to  the  duration  of  time.  I  would  think  to 
H^  myseU,  it  has  been  so  long  since  a  certain  event. — an  hour,  for  example,  since  the 
^f  doctor  cwne;  and  then  reason  would  say,  No,  it  lias  been  only  a  few  minule.H;  your 
Iboughts  or  feehtig^  are  cuUAed  by  the  hemp.  Ne  vert  lie  less,  I  was  not  able  to  shake 
off  this  sense  of  the  almo>it  indefinite  prolongation  of  time,  even  for  a  minute.  The 
|MUt)XTsn IS  already  alluded  to  were  not  iiccompunied  by  milsciilnr  relaxation.  About 
a  i|iiarter  before  nine  o'clock,  I  wiis  standing  at  the  dour,  anxiously  watching  for 
K  tlie  doctor,  and  when  tlie  spells  would  come  on  I  would  remain  standing,  leaning 
H  slightly,  perhaps,  against  the  door-way.  After  a  while  I  saw  a  man  approaching, 
^B  whom  I  took  to  be  (he  doctor.  The  souncU  of  his  steps  told  me  he  was  w*alking 
H  very  rapidly,  and  he  was  under  a  gaN-latnp,  not  more  than  one-fourth  of  a  stiuare 
VdbtanI,  yet  ho  appeared  a  vsat  distance  away,  and  a  cortesponding  time  approach- 
H  in^.  This  was  the  only  occasion  on  which  I  noticed  an  exuggerution  of  distance; 
in  the  room  il  was  not  perceptible.  My  extremities  now  began  lo  grow  cold,  and  I 
went  Into  the  house.  I  do  not  remember  further,  until  1  was  aroused  by  the  doctor 
ahakjng  or  calling  me.  Then  intellection  seemed  pretty  good.  1  narrated  what  I 
had  (lone  and  suflered,  and  told  the  doctor  my  opinion  was  that  an  emetic  was 
indicated,  both  to  remove  any  of  the  extract  still  remaining  in  tny  etoinach,  and 
■lao  to  arouse  the  nert'ous  s}-stem.  I  fiuther  suggesleil  our  going  into  the  oflice, 
■«  more  Huitahlc  (lian  the  parlor,  where  we  then  wore.  There  was  at  this  time  a  very 
m&rknl  sense  of  numbncBS  in  my  limbs,  and  w-liat  Ihc  doctor  said  was  a  hard  pinch 
produced  no  pnin.  When  1  altompled  to  walk  up-stairs,  my  legH  seemed  as  though 
their  lower  halves  were  made  of  lead.  After  tliis  there  were  no  now  symptoms, 
only  nn  inlensitying  of  those  already  mentioned.  Tlio  periods  of  unconsciousness 
bonme  at  once  longer  and  more  fre<)ueiit,  and  during  their  absence  intellection  waa 
more  impeKect,  ullhough  when  thoroughly  rou-ned  I  thought  I  reasoned  and  judged 
cleftriy.  The  oppreesivi;  fe*ling  of  impending  death  became  more  intense.  It  was 
bomble.  Each  paroxysm  would  seem  to  have  been  the  longest  I  liad  suffered;  as 
I  came  out  of  it,  a  voice  seemed  constantly  saying,  'Vou  ai¥  getting  worse;  your 
pnroxyama  are  growing  longer  and  deeper;    they  will  overmaster  you;    you  will 
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die. '  A  mnse  of  personul  anlagonism  between  my  will-power  und  myael/.  as  uffect«l 
by  Ihe  drug,  grew  very  strong.  I  felt  as  though  my  only  chance  was  to  strugKlc 
aguinsl  theiie  puroxyams, — that  I  must  constantly  arouse  myself  by  an  effuri  oi 
will;  and  llial.  effort  was  made  with  infinil«  toil  and  pain.  I  felt  as  if  some  cvii 
spirit  hud  control  of  llic  whole  of  mo  exce])t  the  will-power,  and  was  in  delerminnl 
conflict  with  thut,  Ihe  last  citadel  of  ray  being.  I  have  never  e.^periencod  anything 
like  the  fearful  nense  of  almost  hopcleaa  anguish  and  utter  wearinwa  which  a»s 
upon  me.  Once  or  twice  during  a  paroxysm  1  had  wliat  might  be  called  nightman 
MnsalionK!  1  felt  niyiielf  mounting  iipwitrd,  expanding,  dilating,  dissolving  into  iIk 
wide  confines  of  space,  overwheJiiied  by  a  horrible,  rending,  unultembic  deEjoir. 
Then,  with  Iromendous  effort,  1  seemed  to  shake  this  off,  and  to  start  up  with  tbc 
shuddering  tliought,  Next  time  you  will  not  be  able  to  throw  this  off,  and  wlmt 
then'  Under  the  influence  of  an  emetic  I  vomited  frecl3',  without  nausea,  and  wili- 
out  much  relief.  About  midnight,  at  the  suggestion  of  the  doctors,  1  went  up.^iiui'. 
to  bed.  My  legs  and  feet  seemed  so  heavy  1  could  scarcely  move  them,  and  it  v» 
as  much  as  I  could  do  to  walk  witli  lielp.  I  liuve  no  rerollettioii  wliatever  of  beinc 
imdressed,  but  am  lold  I  went  immediately  to  sleep.  When  I  awoke,  early  in  liie 
morning,  my  mind  was  at  first  clear,  but  in  a  few  minuIeK  the  paroxysms,  similar  lo 
those  of  the  evening,  came  0(1  again,  und  rctiuTed  at  more  or  less  lirief  Inlervii- 
until  late  in  the  aflertiixiii.  All  of  the  day  (here  was  marked  auestheaiu  of  tlie  ^kin. 
Al  no  lime  were  there  any  aphrodisiac  feelings  produced.  There  was  a  pronounwd 
increase  of  the  urinarj'  secretion.  There  were  no  afler-cffecls,  such  as  nausoi. 
headache,  or  constipation  of  the  bowels. " 

The  sense  of  prnlongation  of  time  present  in  moat  cases  of  hemp 
intoxication  is  evidently  due  to  the  immense  rsipidity  of  the  succession 
of  ideas.  The  mind  measures  linle  by  the  duration  of  its  own  processes. 
and  when  an  intiiiitude  of  ideas  arise  before  it  in  the  time  usually 
occupied  by  a  few,  time  becomes  infinitely  prolonged  to  the  mind. 
It  is  11  lifetime  in  the  minute.  A  very  common  mental  phenomenon, 
not  easily  explained  unless  as  a  result  of  disassociation  of  the  cerebral 
hemispheres,  is  a  condition  of  double  cnnsciou.sness,  a  sense  of  having 
two  existences,  of  being  at  the  i<ame  lime  one's  self  and  somebody  elee. 

In  some  cases  Indian  hemp  produces,  in  addition  to  or  even  in  the 
place  of  the  symptom  alrcaity  f*pokcn  of,  marked  disturbances  of 
motility.  Convulsions  have  been  noticeil  by  Luwric.  and  local  spasms, 
with  salaam  convulsions,  by  K,  H.  Brown.  According  lo  O'Shaugh- 
nessy.  the  induction  of  catalepsy  is  not  rare  among  the  Hindoos. 

Whatever  may  be  the  symptoms  of  the  first  stage,  sooner  or 
later,  if  the  dose  be  sufficient,  drowsiness  comes  on.  Generally,  before 
it  is  marked,  partial  anesthesia,  often  with  partial  loss  of  strength, 
is  manifested,  eaiJecially  in  the  lower  limbs.  The  pupils  are  dilated, 
the  pulse  is  quickened,  and  finally  the  subject  falls  into  a  heavy  sleep. 
out  of  which  he  generally  awakes  hungry,  without  any  of  the  WTCtched 
gastric  sensations  or  the  malaise  felt  after  an  opialc.  Confusion  of 
thought,  however,  may  persist  for  some  hours.  Cannaliis  exerts  no 
constipating  influence  upon  the  bowels,  and  appears  to  increase, 
rather  than  decrease,  the  excretion  of  the  kidneys. 

In  the  dog,  hemp  extract  eauses  exaltation  followed  by  profound 
sleep  (Hans  Zeitler,  H.  A.  Hare).  That  the  drug  has  very  little 
influence  upon  the  vital  functions  is  shown  by  the  enormous  amounts 
required  lokil!.    Hare  noted  both  in  the  dog  and  in  the  frog  heightened. 
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followed  by  markedly  lessened,  reflex  activity.  The  loss  of  reflex 
nctivity  was  the  result  of  an  influence  exerted  upon  the  sensory  side 
of  the  t'ord  or  upon  the  sensory  nerve-trunk,  the  anesthesia  in  the 
frog  being  complete  at  a  tinie  when  voluntary  movement  was  pre- 
served; further,  when  the  drug  was  applied  directly  to  the  nerve- 
trunk  it  produced  sensory  palsy.  Although  probably  a  local  anesthetic, 
cannabis  indica  is  too  irritant  to  be  applied  to  delicate  mucous 
membranes. 

Therapeutics. — Hemp  has  been  used  in  this  coimtry  chiefly 
for  the  relief  of  pain,  but  also  to  some  extent  as  an  hypnotic.  As  an 
ancdgetic,  it  is  very  much  inferior  to  opium,  but  may  he  tried  when 
the  latter  is  for  any  reason  coiitraindicated.  In  full  doses,  in  neuralgic 
pains,  it  certainly  often  ^ves  relief.  It  has  been  very  largely  em- 
ployee! to  induce  euthanasia  in  the  advanced  stages  of  phlhisis.  and 
constitutes,  it  is  said,  a  popular  nostrum  employed  for  that  purpose. 
Id  laanus,  Indian  hemp  has  been  used  quite  largely,  and  is  sometimes 
apparently  an  aid  to  other  remedies;  it  should  be  given  to  intoxication. 
As  first  suggested  by  Scguin,  hemp  extract,  administered  for  months 
continuously  in  such  doses  as  will  keep  just  within  the  limit  of  distinct 
physiological  effects,  is  often  effective  in  migraine. 

Ad  ministration.^  Extract  of  henip  is  a  very  unsatisfactory  drug 
from  the  fact  that  one-eighth  of  a  grain  of  one  extract  will  produce 
decided  Intoxication,  and  many  grains  can  be  taken  of  another  extract 
that  cannot  be  distinguished  physically  or  chemically  from  the  first 

pecimen.  The  only  way  of  using  it  with  advantage  is  for  the  prac- 
titioner to  try  various  samples  in  ascending  doses,  and  use  those  which 
are  active  in  the  dose  which  he  has  found  to  be  efifective.    The  foreign 

xtracts  are,  on  the  whole,  more  reliable  than  those  made  in  .\meriuu. 
It  should  always  be  borne  in  mind  that,  though  the  symptoms  may 
seem  alarming,  there  is  much  less  danger  in  intoxication  from  hemp 

ithan  from  alcohol.     No  cases  of  fatal  poisoning  have  been  recorded. 
Kot  wit  list  an  ding  the  assertions  of  FronmiiUer  and  Hiller,  the  tonnate 
of  cannabene  of  Merck  has  in  our  trials  of  it  seemed  to  be  inert. 
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COCA. 


Two  varieties  of  Coca  leaves  are  recognized  by  the  U,  S.  Pharma- 
copceiii.  those  derived  from  the  Erylhrojrylon  coca  (known  as  Huanuco 
tor  Bolivian  Coca)  and  those  from  the  E.  truzillense  (Truxillo  or 
Peru^'iaJi  Coca).  Both  of  these  shrubs  are  natives  of  South  America 
and  are  cultivated  to  a  large  extent,  especially  on  the  slopes  of  the 
Andes.  The  annual  output  is  e.stimated  at  eighty  million  pounds, 
ttnost  of  which  is  consumed  in  South  America. 

Coca  leaves  are  one  to  two  inches  in  length,  eUiptical  or  oval  in 
ipe,  not  dentate  and  are  distinguished  from  other  medicinal  leaves 
ally  curved  line,  running  from  the  base  to  the  apex,  on  each 
'the  midrib,  and  produced  by  the  peculiar  folding  of  the  leaf 
in  the  bud. 
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Tiuar  odor,  especially  of  the  Truzillo  variety,  retemblea  that  d 
tea  leaves,  the  taste  ia  bitterish  and  laavea  a  peculiar  numbnen  in 
the  mouth  and  lips.  Coca  depends  for  its  acUvity  on  the  preoenoe  of 
cocaine,  of  which  alkaloid  it  contains  about  one-half  of  one  per  cent. 
Cocaine  occurs  in  colorless,  transparent  prisms,  soluble  in  six  hundred 
parts  of  water,  and  forms  with  the  acids  very  bitter,  soluble,  crystal- 
lisable  salts.  By  prolonged  boiling  it  is  decomposed  into  methjd 
alcohol,  benzoic  acid  and  a  substance  known  sa  ecgonine.  Besidn 
cocaine,  the  leaves  contain  s  peculiar  tannin,  known  as  eoeartanme  aeid. 

OMdal  Preparatiau : 

Fluidextractum  Cocte )  to  2  fluidimchma  (3-8  0«.). 

'^^um  Coca  (ei  per  cent.) )  to  1  fiuidomioa  (Ift-W  Qe.). 

Oocaiiia i  to  (  gmin  Q);018-OM  Gm.}. 

Cocains  Hjnlrochloridum 1  to  i  givii  (Di)lft-4.03  Om.}. 

Oleatum  CocaiiuB  (5  per  oent.). External  use. 

Load  Action. — Locally  applied,  cocune  acts  as  a  very  distinet 
and  certain  anesthetic,  as  was  noted  by  Moreno  y  Mali  in  1862,  and 
by  Von  Anrep  in  1880,  although  it  was  not  until  September,  18S^ 
that  Karl  KoUer  demonstrated  the  practical  value  of  the  drug.  Accord- 
ing to  the  observations  of  Von  Anrep,  the  nerves  of  special  eesise  an 
as  readily  aSected  as  are  those  of  common  sensibility:  thus,  cocaine 
placed  upon  the  tongue  abolishes  at  the  place  of  contact,  for  tlie  time 
being,  the  sense  of  taste.  At  the  point  of  contact  fhen  is  at  fiiat 
marked  pallor,  but  after  a  short  time  very  pronounced  redneaa.  In 
sensitive  membranes  like  the  conjunctiva,  cocaine  also  causes  it 
first  much  pain.  The  primary  pallor  is  alleged  to  be  due  to  a  vety 
powerful  constriction  of  the  small  blood-vessels,  and  has  led  F.  H. 
Bosworth  to  the  conclusion  that  cocaine  produces  rigid  coninuiioit 
in  unstriped  muscular  fibres  whenever  it  comes  in  contact  with  them. 
The  anesthesia  is  not,  however,  due  to  any  spasm  of  the  vessels,  but 
to  a  direct  action  upon  the  nerve-trunk.  Applied  to  the  bared  nerve, 
cocaine  paralyses  first  the  sensitive  and  afterwards  the  motor  fibres 
(Feinberg).  Arloing  asserts  that  the  concentrated  solution  of  cocaine 
placed  oil  the  bared  nerve  produces  a  distinct  organic  change  in  the 
nerve. 

According  to  the  experiments  of  Peter  Albertoni  and  of  B.  Dan- 
ilewsky,  cocaine  in  sufficient  concentration  acts  upon  all  forms  of 
protoplasm,  first  exciting  and  then  paralyzing  functional  activity. 

Absorption  and  Elimination. — The  soluble  salts  of  cocaine  are 
absorbed  with  great  rapidity.  They  have  the  power  of  passing  with 
almost  equal  ease  through  all  mucous  membranes,  so  that  their  absorp- 
tion is  almost  immediate  when  they  are  employed  locally  in  the  nose, 
urethra,  or  other  part;  hence  the  large  number  of  serious  poisonings 
which  have  resulted  from  their  local  use.  The  ultimate  fate  of  cocaine 
in  the  body  is  at  present  somewhat  uncertain.  It  appears  to  escape 
to  some  extent  through  the  urine  unchanged  (Thomas  Moreno  y 
Maiz  and  others),  but  the  amount  that  has  been  recovered  by  chemists 
has  been  so  small  (five  per  cent.,  Wiechowski)  as  to  lead  to  the  wide- 
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spread  belief  that  the  alkaloid  ia  in  great  part  destroyed  in  the  system; 
Gla^enap  believes  that  he  has  found  ccgonine,  a  decomposition  product, 
in  the  urine. 

Physiological  Action. —  From  the  duys  of  the  Inciia  the  leaves 
of  theroca  plant  have  been  enormously  used  by  the  natives  of  Western 
South  America  as  a  stimulant.  Mixed  with  ashes  or  a  Utile  lime, 
they  are  chewed,  and  are  said  to  increase  greatly  for  the  time  being 
the  mascular  strength  and  endurance.  Moderate  doses  appear  to 
increase  temporarily,  to  a  very  ex trti ordinary  degree,  both  physical 
and  mental  power.  Various  travellers  concur  in  praising  the  jXiCuHar 
sense  of  calm  and  happiness,  the  insensibility  to  fatigue,  and  the 
increase  of  bodily  and  mental  activity  which  the  drug  produces, 

MonlcgiazKa  states  that  when  he  took  two  hundred  giraiiui  of  the  IcavpR  lie  was 
in  tt  short  time  phinged  into  a  condition  of  peculiar  delirious  boalilude,  in  which 
be  seemed  to  bo  isolated  from  the  rent  of  the  world  and  to  hvo  in  a  peculiar  alinoe- 
phttre  of  active  calm,  in  a  little  wliile  there  L-ame  uUo  a  acnso  of  [Jeniiude  of  power 
which  MUf  accompanied  by  a  real  incrcaac  of  physical  abiUly,  no  that  gymnofiliea 
■  hich  in  his  ordinary  condition  were  impossible  to  him  bernme  easy.  This  slate 
was  succeeded  by  a  natural  profound  sleep,  ladling  soinetiraos  [or  twenty-four  hnum. 

Thua,  on  one  occasion  Monteganu  took  thiriy-live  grommes,  and  an  hour  later 
nine  graniiue«,  etc.,  until  be  had  taken  in  the  course  of  two  hours  aixty  grammes  in 
all.  The  heart,  which  after  the  eHrUc«t  dose  had  been  slow  in  its  action,  directly 
after  the  sceotid  dose  suddenly  became  rapid  and  very  violent  in  its  beais;  but 
at  Ibc  end  of  the  two  hours  the  palpitatiouB  had  ceased,  although  the  puLno  was 
slill  128  per  minute.  Tlioro  was  now  a  condition  of  intoxication  nimilar  lo  thai, 
which  is  produced  by  hashish.  Montegazxa  wiu  possessed  by  a  feeling  of  intense 
beatitude  and  inner  joyousncas,  while  a  suceesaion  of  visions  and  phnntaanuiporia, 
Dooat  brilhant  in  color  and  form,  trooped  tapiclly  before  liiH  eyes.  He  rapidly  passed 
into  *  delirioua  condition,  in  which  he  appeut^id  to  himself  to  be  unconscious,  al- 
though  wiien  addressed  he  would  anEWcr  rationally.  An  hour  or  two  later  ho  was 
mfficiently  calm  to  say  to  his  frienila  "lliat  God  wun  (mjust,  In  that  He  had  made 
ttlMtt  to  Uve  without  eating  coca.  I  prefer  a.  life  of  ten  years  of  coca  to  one  of  a 
tliouauid  years  witbout  it."  As  Iliis  itlal«  waa  passing  off.  he  was  seized  with  an 
almoBl  irresintible  de>ire  to  reproduce  ila  delirium  by  taking  more  coca.  Filuilly, 
however,  he  fell  Into  a  coniillion  of  sloep,  which  liuled  only  three  hoiira.  After  ihia 
be  was  able  to  resume  at  once  his  ordinary  occupations,  and  offered  no  physical 
evidence  of  his  coca  debauch. 

Pronounced  aphrodisiac  properties  have  been  attributed  to  coca, 
but  they  seem  to  rest  upon  tradition  rather  than  upon  demonstrated 
experience.  According  to  II.  Unanne,  the  ancient  inhabitants  of 
Peru  represejited  Venus  by  a  female  figure  with  a  coca-leaf  in  her 
hand,  and  the  coca  still  plays  an  important  part  in  the  nuptial 
ceremonies  of  the  Indians. 

It  has  been  affirmed  by  Tschudy  and  Unanne  that  coca  is  able  to 
tuke  the  place  of  food;  but  this  is  clearly  not  the  case.  Weddell 
himself  states  that  although  an  Indian  chewing  the  coca  could  go  on 
foot  many  hours  without  fatigue  and  without  food,  yet  at  the  end  he 
would  eat  more  at  one  repast  than  he  himself  would  take  in  two  days. 
He  accords  with  Bibrs  in  stating  that  coca  has  the  power  of  putting 
uide  for  some  time  the  sense  of  hunger.  While,  however,  it  may 
mask  the  appetite,  it  certainly  does  not  nourish  the  body,  and  it  is 
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indeed  most  probable  that  the  absence  of  hunger  is  the  outcome  of  a 
local  benumbing  of  the  gastric  nerves.  Thomas  Moreno  y  Maiz  made 
several  crucial  experiments  by  keeping  animals  in  pairs  without  food, 
and  giving  to  one  coca  freely.  These  experiments  have  been  repeated 
by  B,  von  Anrep,  and  in  every  case  the  animal  which  received  the  coca 
died  at  least  as  early  as  its  mate. 

Very  small  doses  (one-  to  (hrcc-onc-liundrcdtlia  of  a  grain  of  cocaine)  produre 
in  tlie  frog  no  other  Eymptoms  Itiaa  Home  ovidenceR  of  excitement.  .A.[t«r  data 
of  from  one-tenth  to  one-fiftieth  of  a  grain  the  frog  becoioea  quiet,  with  aii  uppumt 
increase,  however,  in  llie  reflex  ftctivity,  Hometimes  umounting  to  telanuK,  loir 
lowed  by  increasing  paldy  ojid  failure  of  the  respiration;  very  large  doaea  produce 
symptoms  of  parulyeis. 

In  the  domestic  flniniuls  the  HymptoniB  vary.  In  the  rabbit  there  is  firal  a.  pectil- 
iftT  stale  of  quiet,  foiloweU  in  a.  few  momenta  by  a.  condition  of  great  excitement, 
in  whicli  the  animal  springs  and  jumpe  about.  A  few  minutes  later  the  rabbit  again 
becomes  quiet,  and  now,  although  trembling  much,  is  so  weak  thut  hie  moves  with 
difficulty.  The  tremblings  increase  until  they  merge  tn  convulsive  movemeots  of 
the  legs,  while  at  tfie  same  lime  there  is  partial  paraplegia;  pendulum  movements 
of  the  head  are  very  majked,  and  finally  epilepllfortn  convulsions  appear,  while 
simultaneously  a  pecuhar  tetanic  rigidity  seems  to  indicate  spiiuJ  oitcitement.  The 
lethal  dose  for  a  rabbit  is  put  at,  a  groin  and  a  tiaU  per  kilo.  Doga  and  CAtM  &n> 
said  to  be  more  susceptible  to  the  action  of  cocaine  than  is  the  rabbit,  and  to  euRv 
similar  sjinptoms.  but  especially  with  the  dog  the  evidences  of  mental  excitement 
are  more  pronounced. 

Accurding  to  Von  Anrep.  after  an  injection  of  cocaine  the  dog  will  dance  and 
leap,  never  standing  still  for  a  moment,  and  continually  circling  around  liie  experi- 
menter. The  movements  are  not  at  all  those  of  convulaiona,  hut  voluntary,  and 
accompanied  by  every  eJipression  of  joy  and  oxhilaraiion.  This  may  coniiniiB 
for  hours,  the  animal  then  becoming  gradually  quiet,  and  passing  finally  into  his 
normal  condition.  If  instead  of  u  moderate  dose  a  toxic  one  ha-t  been  given,  there 
ia  first  a  period  in  which  the  animal  is  very  restless  but  seems  full  of  lerrror  and 
anxiety;  the  least  sound  frightens  hini,  causing  him  to  tremble  and  to  drop  liis  tail 
between  his  legs.  He  does  not  appear  at  this  lime  to  know  his  master.  Rhyth- 
mical movements  of  almost  all  portions  of  the  body  accompany  this  state.  Fifteen 
or  twenty  minutes  later  the  mental  condition  allers,  and  ttie  dog  becomes  appar- 
ently full  of  joyous  excitement.  He  barks  loudly,  nms  from  one  person  (o  another, 
licking  them,  and  giving  all  the  cliaructcriHtic  signs  of  joy.  After  a  few  raomeotd 
this  condition  gives  way  to  one  of  increitsiiig  feehlenesa;  the  dog  grodually  becontet 
unable  to  move,  rhj-lhrnical  movements,  cramps,  and  con\'idEive  symptoms  appear; 
the  pendulum-like  swinging  of  the  head  gels  very  violent,  and  at  last  narcotis, 
with  epileptiform  convulsions,  develops.  It  is  evident  that  many  of  these  symptoiiis 
are  iwyclucal. 

Nervous  System. — Moderate  doses  of  cocaine  apparently  act  as  a 
stimulant  to  the  whole  central  nervous  system.  The  effect  upon  the 
brain  is  shown  by  the  increase  of  intellectual  activity  as  well  as  by 
the  stimulation  of  the  psycho-motor  area.  The  reflexes  are  exag- 
gerated through  the  stimulant  influence  of  the  drug  upon  the  spinal 
cord.  After  large  doses  convulsions  may  occur  which  may  be  in 
part  of  cerebral  origin  but  are  certainly  also  due  at  least  in  part  to 
the  excitation  of  the  cord.  After  toxic  doses  there  occurs  a  secondary 
depression  of  the  spinal  cord.  In  the  frog  cocaine  is  capable  of  causing 
a  paralysis  of  both  sensory  and  motor  nerves,  but  in  the  mammal 
such  effect  can  be  brought  out  only  by  the  local  application,  on  account 
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of  the  powerful  influence  of  the  drug  upon  the  respiration.  Its  action 
upon  the  sensory  nerves  is  distinctly  more  powerful  than  its  eSect 
upon  the  motor  nerves. 

h  Dadd  states  that  distinct  histological  changes  can  be  recogniied  in  tfao  celb 
oF  ihe  ncrve-cpDtrcs  as  the  resiJt  of  poisoDing  with  cocaine,  and  that  these  lesionit 
ore  most  marked  in  the  cerehral  cortex. 

B.  von  Anrep  heheves  timt  tlic  drug  has  a  very  distinct  and  peculiar  infiuenec 
Upon  tlie  trmicirmlar  amain,  ihereliy  causing  the  peculiar  pendijum-like  motions 
of  the  head,  the  lack  of  ebordinalion,  and  llic  rolling  DonvulBions  enpecioUy  Heou 
in  doves. 

According  to  tlie  researchM  of  Von  Anrep,  the  con^■ubive  movements  are  ot 
cerebral  origin,  and  are  arrpalwl  by  spclioii  of  the  spinal  cord;  but  the  experiments 
of  L.  1.  'iumaBB  indicate  that  they  do  not  arinc  in  tlie  psycho-motor  cenl.re.i  of  the 
)ir&in.-cortex ,  Kince  he  found  not  only  i.)int  iIig  local  apphcallon  of  eol^aine  Ictvien.'' 
the  irrilabilily  of  these  centres,  hut  also  that  during  ihe  conviilmve  stage  of  cocaine- 
poisoning  Ihe  centres  are  lens  sensitive  than  normal.  Danini,  moreover,  apjieu.™ 
to  have  found  Ihat  sedion  of  the  cord  does  not  prpvoiit  convulsiona  in  the  liind 
feet,  and  Ihecxperimenls  of  Moeso  show  tluil  when  ihe  upper  cord  Is  cut  in  the  dog 
and  the  iminud  eocainized,  the  irritation  of  the  ncn'e-trunk  or  of  the  surface  will 
produce  in  a  little  wliile  general  niuHcular  rigidity.  Both  Mobso  and  Von  Anrep 
arc  in  accord  with  other  observetB  in  staling  ihat  rafiex  uclivily  is  at  first  increa.fed 
by  cocaine.  The  motor  paralysis  and  the  loss  i)f  reflex  activity  wliich  finally  occur 
in  cocaine- poisoning  are  probably  in  part  the  result  of  an  influence  upon  the  nerves; 
but  tlial.  they  are  chiefly  due  to  a.  direct  sedative  aclion  upon  liio  spinal  eord  seems 
lo  follow  from  the  exjierimenta  of  Mosso,  nlio  fiiund  thut  when  he  so  bound  the 
hind  legs  of  the  frog  as  to  prevent  the  access  of  cocaine  lo  the  neni-ea.  there  was  a 
rapid  loss  of  reJlex  activity,  and  indeed  a  complete  paralysis,  at  u  time  when  both 
the  molor  and  the  sen-sory  nerves  were  still  intact. 

An  obeervation  made  at  a  certain  stage  of  the  poisoning  by  Dr.  Ott — viz., 
that  irritation  of  ihe  posterior  column  of  the  spinal  cord  produced  no  effect,  while 
ft  prick  of  the  anterior  column  was  followed  by  the  usual  result — indicates  that 
ttiere  is  the  same  difference  in  aclion  upon  the  seuKory  and  motor  tracLs  as  upon 
the  corresponding  ncire-lrunks;  but  Moaso's  experiments  upon  Irilons  led  him  l<i 
cnnclude  that  the  power  of  conducting  impulses  efferenlly,  or  /mm  the  centre,  Li 
firet  lost  in  the  spinal  cord  poisoned  with  cocaine. 

Almt«t  all  oteervers  agree  that  llio  sensory  nenfs  after  siiflieient  doses  are 
finally  paralysed  In  cocaine-poisoning;  but  Mosso  IxOicves  lliat  the  rospimt-ory 
cenlro  is  more  susceptible  to  the  aclion  of  cocaine  than  are  the  sensory  nerves, 
and  certainly  doses  of  ihe  alkaloid  not  dongetous  to  hfe  hiivc  no  perceptible  general 
pffeol  upon  the  sea^nry  nerves  of  mammals.  The  experiincnta  of  Nikolsky,  of  B. 
von  Anrep.  of  Ott,  antl  of  Ijaffont  seem  lo  prove  tluit  Ihe  sensory  paralysis  is  preceded 
by  increaiied  functional  activity,  which  is  in  accord  with  the  obsen-aliou  of  Mosso, 
that  in  doses  of  0.05  loO.l  gramme  cocaine  increaies  in  man  I  he  sensibility  of  the  akin. 

According  to  Danini,  the  motor  neii'ea  in  the  trog  remain  irritable  until  after 
(]ealh;  but,  according  to  Nikolsky,  their  funclion.il  activity  is  first  increased  and 
aftenrard)!  destroyed.  Ott,  Ma=fio,  and  PopieLskI  agree  that  cocaine  depressea  the 
motor  nerves.  Moreno  y  Maiz  found  that  when  he  lied  the  iliac  artery  of  a  frog 
on  one  side  and  administered  cocaine  anteriorly,  there  came  u  time  when  irrilatiiin 
of  the  poisoned  hmb  caused  no  movement,  while  irritation  of  the  protected  extrem- 
ity provoked  very  distinct  general  reflexiw;  at  the  same  lime  Ihere  was  dimin- 
ished  motility  in  the  non-protected  limb  oa  conipareil  with  the  protected  one:  fads 
vhich,  of  eourae,  indicate  tlial  the  drug  finally  dcpressi-s  both  molor  and  sensory 
fibres,  but  that  il«  aclion  upon  the  molor  k  subordinate  lo  that  upon  the  Bensory 
nerves,  H,  .Mnis  found  ihat  a  five-per-cent.  solution  of  cocaine  in  contact  with 
tbe  isobtcd  ischialic  plexus  of  the  frog  caawtd  absolute  anesthesia  of  the  leg  and 
apparent  loss  o[  motor  |)ower,  the  leg  lying  motionless  and  trailing  behind,  Never- 
tfaelcas,  strong  irritation  upon  the  front  leg  of  the  frog  caused  immediate  move- 
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menta  which  were  shared  by  the  cocainized  hind  leg,  showing  that  the  motor  fik- 
ments  were  no(  paralyzed.  The  experimenU  of  Ahns  indical*  tiat  the  exlKnit 
peripheral  filatnenls  of  the  nerve  are  firat  affected,  since  at  a.  certain  period  miW 
severe  irritation  of  the  akin  produced  no  poin  in  the  poisoned  rabbit,  although  the 
injection  of  irritating  mutfiriala  evidently  caused  violent  pain- 
According  to  VercbSly  and  HorvSth,  tlie  action  of  cocaine  upon  the  nerre- 
endings  is  so  pronounced  that  dcmoDGtrable  changes  can  be  noted  after  it  has  been 
applied  locally. 

Ctrcvlation.—'Ihe  action  of  cocaine  upon  the  circulation  is  in 
some  details  so  complex  that  in  spite  of  much  norlt  it  is  not  yet  fully 
understood,  but  in  the  main  our  knowledge  concerning  it  is  clear. 
It  produces  a  rise  in  pressure  which  is  chiefly  due  to  the  stimulation 
of  the  vaso-niotor  centre  in  the  medulla,  although  there  is  some  ed- 
dence  that  the  heart  is  also  stimulated.  The  vaso-motor  spasm  as 
shown  by  the  blanching  of  mucous  membranes  after  its  topical  appli- 
cation is  probably  a  purely  local  action.  There  is  no  convincing 
evidence  that  when  given  internally  it  has  any  direct  action  upon 
the  arterial  muscles.  Concerning  the  pulse-rate,  there  is  much  diver- 
gence of  statement.  According  to  Reichert,  a  very  small  dose  nf 
cocaine  decreases  the  rate  by  stimulation  of  the  cardio-inhibiton 
centre,  moderate  doses  increase  the  rate  by  depressing  these  centres 
and  in  some  cases  also  the  intrinsic  inhibitory  mechanism.  Avhile  large 
doses  may  finally  slow  the  heart  by  the  action  upon  the  motor  gangliu. 

The  experiments  of  Danini,  of  Berthold,  and  of  Reichert  are  concordani  in 
showing  thai  after  section  of  the  spinal  cord  alone,  or  of  the  apinal  cord  and  ihf 
vagi,  cocaine  doca  not  distinctly  increuae  the  arterial  pressure, —  proof  that  llw 
chief  cause  of  the  rise  of  the  arterial  pressure  under  the  influence  of  cocaine  is  cealnr 
vaao-motor  spasm. 

As  showing  the  stimulant  action  of  the  Boutll  dose  of  cocaine  on  the  hcsri, 
Mosso  and  H.  G.  Beyer,  aa  the  result  of  their  experimental  studios,  made  in  the  one 
case  on  the  cut-out  frog's  heart,  in  the  other  upon  the  isolated  heart  of  the  termpin, 
found  tliat  the  minute  dose  of  the  alkaloid  increased  the  whole  amount  of  fom 
put  out  by  the  heart,  as  well  as  the  power  of  the  individual  systolic  contracljon; 
while  Pachon  and  Mouliiiier,  in  experiments  with  cocaine  on  the  heart  of  the  (nf 
in  siiu,  find  that  after  a  moderate  done  of  cocaine  there  is  a  hj-pertonicity  of  the  hesn 
due  t-o  a  direct  aclion  upon  the  muscular  fibres.  Observers  affirm  that  the  hewi 
of  the  mammal  is  arrested  by  the  toxic  dose  in  diastole,  which  is  in  accord  with  ibc 
slatemenlfl  of  Von  Anrep  and  Nikolsky  concerning  the  heart  of  the  frog  and  of  H.  G. 
Beyer  concerning  tliat  of  the  terrapin,  diastolic  arrest  being  affirmed  by  all  (I«sb 
investigators.  Pachon  and  Moulinier  declare  that  the  ventricles  are  arrested  in 
systole,  the  auricles  in  diastole.  According  to  these  investigators,  the  arrhythmia  of 
advanced  cocaine-poisoning  is  reallj'  a  rhythm  which  differs  from  the  nonnal  in 
that  the  tontraclions  occur  in  regular  groups;  later  thero  is  a  dissociation  of  the 
auricular  and  ventricular  rhiThniB. 

The  action  on  the  vessels  is  uncertain.  Mosso  found  that  when  he  experi- 
mented with  artificial  circulation  upon  extirpated  kidneys  small  doses  of  cocaine 
had  no  sensihle  effect  upon  the  blood-vessels;  and  Durdufi  states  that  marked 
narrowing  of  the  vessels  of  the  rabbit's  ear  can  be  seen  when  cocaine  is  injected, 
hut  is  prevented  by  previous  section  of  the  sympathetic.  Contrariwise,  H.  G.  Beyer 
found  in  experiments  upon  the  terrapin  tliat  both  large  and  small  doses  ot  cocaine 
produce  contraction  of  the  blood-vcesels  by  a  direct  influence;  and  Laffont  experi- 
mentally reached  the  conclusion  thai  one  of  the  chief  actions  of  cocaine  is  to  contract 
the  blood-vessels  by  affecting  the  nerve-endings  in  their  walls. 
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The  TvsiJt«  of  the  studies  made  by  various  investigatora  with  the  direct  appli- 
GBCioD  of  cocaine  lo  llie  heurt  leud  to  the  coiicluHion  tliat  while  sniull  doses  uf  the 
alkaloid  feebly  stimulate  the  viRCUS,  toxic  doses  act  as  a  depressant  and  Anally  aa 
a  paralyzant;  that  cardiac  depression  is  one  of  the  causes  of  low  arterial  pressure 
in  advanced  cocaine-poisoning  is  further  evidenced  by  the  rapid  and  immediate 
faD  in  the  pressure  which  occurs  wlien  cocaine  is  injected  into  a  tlog  whose  spinal 
cord  has  been  cut  and  vaso-moior  syslera  paraly/ed.*  The  opinion  ot  Reiohert, 
tbat  iridening  of  the  blood-paths  by  vaso-n^otor  paralysis  is  the  most  important 
factor  in  the  causation  of  lowered  bloml -pressure  in  advanced  cocaine-poisoning, 
Beema  to  be  bo  far  correct  tliat  the  probabilities  are  that  isurh  widening  of  the 
blood -pat  ha  occurs . 

The  lestitnony  as  to  the  action  of  the  alkaloid  upon  tlie  pulse-rate  and  upon 
the  inhibitory  nerves  of  the  heart  is  so  various  that  no  positive  concluBions  are 
warranted  without  further  study. 

Von  Anrep  states  that  the  pulse-rate  is  usually  increased,  but  that  thin  increase 
is  not  marked  in  rabbits,  while  in  UtI's  ci|>erimenls  upon  dogs  the  pulse  usually 
becomes  slon'er.  Von  Anrep  also  stales  that  the  vagi  are  paralyzed  by  large  doses 
of  cocaine,  while  Ott,  Nikolsky,  LafTont.  and  Durdufi  declare  that  it  does  not  affect 
the  vagi,  and  Berthold  slates  that  previous  section  ot  the  vagi  has  no  effect  upon 
the  cour-se  of  the  symptoms  caused  by  cocaine. 

Reichert  found  in  an  elaborate  series  of  studies  (hat  "very  small  doses  of 
cocaine  decrease  the  rate  by  stimulating  the  cardio-inhihitory  centres;  small  to 
moderate  do«ps  increase  the  rate  by  depressing  these  centres,  and  in  some  laises  by 
depressing  also  the  cardio-inhibitory  ganglion;  large  doses  cause  a  transient 
decrease,  followed  by  a  rise  or  a  pcrnmnent  decrease,  the  decrease  being  due  to  a 
depRssion  of  the  accelerator  or  motor  ganglion  in  the  heart,  and  tlie  increase  to  the 
lactore  before  mentioned.  The  cardio-inhibitory  centres  are  invariably  affected, 
being  primarily  stimulated  and  secondarily  depressed," 

Mvscles. — Although  there  is  some  contradiction  of  evidence,  yet 
it  would  appear  established  that  cocaine  is  a  direct  muscle  poison, 
at  first  stimulating  and  in  large  doses  afterwards  paralyzing.  These 
efTecI*  are,  however,  probably  too  slight  to  be  demonstrable  in  warm- 
blooded animals. 

Alms,  Nikolsky,  and  B.  von  Anrep  state  that  the  striated  muscles  are  not 
affected  by  the  alkaloid,  while  Ott  allirms  that  it  acts  upon  them  like  vcratrine 
and  is  confirmed  in  this  by  Buohtieim  and  EiHenmenger.  The  tracings  given  by  Ott 
would  appear  to  prove  that  the  muscular  contraction  is  prolonged  by  cocaine,  and 
can  hardly  be  accounted  for  by  a  condition  which  M.  J.  Rossbiicli  and  B.  von  Anrep 
allege  to  be  produced. — vii,.  a  peculiar  sensibility  ot  the  mu-^iclc  similar  to  that 
produced  by  curare,  and,  like  it,  caused  by  a  lessoning  of  muscle-tonus  by  [laralysla 
of  the  peripheral  nerve-endings. 

In  the  ergographic  cxpcrimonta  of  Bcnedicenti  cocaine  both  heightened  muscular 
energy  and  increased  resistance  lo  fatigue, t  wnile  Moa.so  found  that  in  man,  when 
the  muscles  were  exhausted  by  work  and  fasting,  the  exhibition  of  cocaine  m  the 
doae  of  a  grain  and  a  half  more  than  doubled  the  response  to  stimuli.  These  experi- 
ments throw  8  pectJiar  hght  upon  the  assertions  of  travellers,  Tliat  cocaine  in  the 
South  American  Indians  enormously  increases  the  power  of  withstanding  fatigue. 
The  piTsent  difficulty  in  the  way  of  tlio  full  ucceptancn  of  the  natural  deductions 
from  them  is  the  fact  tliat  in  America  and  in  Eurofn  cocaine  haa  iipnearfl  to  fail 
as  a  nUmulant  during  fatiguing  btxir!!. 

Temperature.— The  rise  of  rectal  temperature  in  cocaine-poisoning 
sometimes  amounts  to  a3  much  as  8°  F.    It  is  certainly  not  due  to  the 


•  See  rTprfimcnls  of  I.  Oil,  TaiiraloBieat  SiudUi.  187*.  30. 

t  SubLrf4n.vkj  I>pIibvpa,  howovcr,  tliAL  [Ld  eftcDt  "at  oiDQiTie  U  Ibrou^h  Ibe  DATi'e-iffDtrej  (ft 
.  GattUa  Ltiartia,  Ifsoa.  Ho.  4|. 
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convulsions,  as  it  usuiilly  occurs  before  the  motor  disturLiance-*    Ii 
fatal  cases  it  is  followed  by  a  fall,  so  that  before  death  the  temperature 
may  become  subnormal.    In  the  calori metrical  experiments  of  ReJchert 
the  rise  nf  temperature  waa  found  to  be  due  to  a  great  increase  in  the 
heat  production. 

Reichert  has  further  determined  that  after  section  of  the  spinal 
cordt  at  its  junction  with  the  medulla,  as  well  as  after  section  of  Ihc 
crura  cerebri,  cocaine  is  powerless  to  produce  rise  of  the  temperature. 
and  therefore  concludes  that  the  rise  of  temperature  produced  k 
cocaine  ia  of  cerebral  origin,  and  is  due  to  stimulation  of  the  theruHi- 
genic  centres  in  the  caudate  nucleus  and  to  motor  excitement  produn 
by  stimulation  of  the  cortical  motor  centres. 

Urinary  Secretion. — Such  varying  results  have  been  recorded  liy 
clinicians  as  to  the  effect  of  cocaine  upon  the  amount  of  uriiinrv 
secretion  that  its  action  is  probably  not  constant.  According  1" 
Bignon,  the  single  large  dose  may  produce  an  anuria  so  prolonged  is 
to  bring  on  uremic  symptoms.  There  is  some  reason  for  beheviag 
that  cocaine  reduces  the  nitrogenous  elimination,  but  the  experl 
ments  upon  the  subject  are  hardly  sufficient  to  warrant  the  positi 
conclusion  that  the  alkaloid  checks  protoplasmic  waste. 

I.  Ott  and  Alherton  P.  Hoaon  have  found  that  when  cocaine  ia  takeo  habii 
ually  it  not  only  Icsaetis  llie  urinary  aeurelion  but  aLto  markedly  docrefLses  ibp 
eltmiDalion  of  urea,  while  in  three  cxpcrimcQl-H  Richard  Fleischer  determined  tiul 
liie  alkaloid  miirkedly  rediices  niirogonous  eliminalion.  Illiison  experimented  with 
very  large  Iliorapuutic  doses  of  cotaitie  taken  dimng  prolonged  exercise,  and  stnta 
lliat  liis  rcaulls  were  contrary  to  tlicuo  previoiuly  reuctiud  by  Gazeaii. 

In  Ott's  experiments  the  urine,  under  ihe  influence  of  erwainc,  lieeamo  full  of 
talcium  oxalates.  Sugar  and  albumin  huve  liecn  frequently  note<l  in  the  urine 
ot  poisoned  animals,  but  Von  Anrep  affirms  tliat  their  prcstinuc  is  due  lo  tlie 
prolonged  asphyxia  induced  by  the  drug. 


Eye. — When  locally  applied  about  the  eye  cocaine  produces 
dilatation  of  the  pupil  which  from  a  four-per-cent.  solution  reaches 
its  maximum  in  about  an  hour  and  disappears  in  from  twelve  to 
twenty-four  hours.  The  dilated  pupil  is  to  some  extent  responsive 
to  light  and  accommodation  and  can  be  further  dilated  by  atropine 
or  contracted  by  physostigmine. 

The  dilatation  is  certainly  due  at  least  in  part,  perhaps  solely,  to 
the  stimulation  of  the  sympathetic  (dilator)  nerve-endings.  The  fact 
that  physostigmine  is  capable  of  contracting  the  pupil  would  indicate 
that  the  oculo-motor  system  is  not  entirely  paralyzed,  and  the  incrca.se 
in  dilatation  produced  by  atropine  suggests  al.w  the  same  conclusion. 

Tlio  experiments  of  Nikolfky,  Holt/ke,  LimbonrK,  as  well  as  of  Sclifiler  and 
Pflrtger  (quoted  by  Limboiirg),  show  Ihal  cocaine  Bjiplieil  lo  the  eye  iraniedlalrly 
after  section  of  the  sympathetic  does  dilate  tlu.>  jiupil,  although  later,  when  auffi- 

•  p.  LflnnloiB  nnd  Chnrlffs  Hiihei  have  found  ihn.i  ihe  irmpeniiurB  of  the  coraioiimi  animnl 
haa  a  grpBL  nftut:!  in  del^riaLuing  Ihd  aniuurit  uf  c-ji.-aiiiu  nccvfeai-y  to  pniduiw  odavulflirxiit.  Tlie 
higher  the  l«mp«riLTurc  ihi?  ^iiiiLlkr  the  duva  npccrwary,  and  when  the  jinLma]  wbb  Lppt  At  k 
lempernture  of  3B"  C,  only  lonie  coiivulfionn  were  prLdurwl. 

f  The  riv  of  teEnperHfura  which  tiELn  been  looted  by  MiHwi  after  pectioit  of  Iheainrud  eonj  auiy 
hkvfl  be«u  the  n»uit  of  iiaperfect  d^viAion. 
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cienl  lime  hiu  elapeed  for  ilegciicra'iou  iif  the.  Hympatlielic  fibres  lo  occur,  ihe 
alk&loid  ia  piowerlesa.  This  nould  uppear  lo  provi?  I  hat  cocaluc  dilates  t!>e  pupil  by 
^limulaling  the  sympathelif  nerve-* ndings;  liiil.  ttccordinp  U>  Schulti,  very  strong 
M>lutions  ol  cocaine  will  dilute  the  pupil  after  tiorve  degeneration  huH  oecunwl, 
though  weaker  Mlulians  f:iil  lo  strt.  Furtlii^r,  Scliultx  found  tliat  when,  in  the 
cat,  he  extirpated  the  aiiperior  cervical  gunglion  on  one  itide.  waited  a  dUfUcieiit 
le.ni^h  of  lime  [or  degeneration  of  the  dilator  ner%'es,  and  ihen  applied  cocaine  to 
both  eyes,  be  oblained  a  niu.ximal  dtlalation  on  the  tmoperateil  side,  but  a  medium 
dilatation  on  the  operated  Hide.  Allowing  the  i^orreclneaH  of  Schultz's  experimenla. 
the  double  action  of  cocaine  appears  lo  be  denionetrated.  Limboul^  sIbI«h  that 
eleetric&l  irritniion  of  liie  cornea  may  restore  to  such  an  eye  the  power  of 
rasponding  to  cocaine. 

Respiratioji. — Small  doses  of  cocaine  increase  distinctly  the  rapidity 
of  the  respiration,  and  in  some  cases  also  the  depth  (Von  Anrep,  Moaao, 
Danini,  Ott,  and  Nikolsky).  After  toxic  doaes  the  respirations  become 
at  first  rapid  and  more  shallow,  then  irregtilnr  with  interruptions, 
after  each  of  which  the  respiratory  movenienls  l^egin  deep  and  slow, 
but  become  more  rapid  and  shallow  until  the  next  atand-still.  As 
Mosso  found  that  after  section  of  the  vagi  cocaine  causes  an  enormous 
increase  of  the  rapidity  of  the  breathing  and  at  the  same  time  so 
modifies  the  rhythm  that  expiration  is  no  longer  quicker  than  inspira- 
tion, it  must  be  considered  that  the  drug  acts  directly  upon  the 
respiratory  nerve-centres  as  a  respiratory  stimulant.  The  first 
stimulant  effect  of  cocaine  upon  the  respiratory  centres  appears  to 
be  followed  after  fatal  doses  by  a  paralyzing  influence  which  leads  to 
death  from  asphysia. 

Intestine*. — According  to  Von  Anrep,  the  intestinal  peristalsis  is 
markedly  increased  by  moderate  doses.  .After  large  doses  this  increase 
llB  followed  by  great  sluggishness  deepening  into  paralysis.  Tarchanoff 
Itea  that  coca  increasc-s  the  mucous  secretions,  but  Von  ,\iirep 
affirms  that  it  decreases  them.* 

SUMMARY.— Cocaine  is  a  primary  stimulant,  and  in  toxie  quanti- 
ties eeoondaj-ily  depreBsant  to  the  brain  and  spinal  cord.  When 
locally  applied  it  is  a  paralyzant  to  peripheral  nervea,  acting  much 
more  povrerfully  on  aenaory  than  on  motor  nerves.  In  moderate 
doaes  it  is  stimulant,  in  overdose  depressant,  to  the  vaso-motor 
centres.  Upon  the  heart  itself  the  moderate  dose  of  the  allcaloid 
acta  primarily  as  a  etimulaut,  increasing  to  a  slight  extent  the 
amount  of  force  put  forth  by  the  heart;  in  toxic  quantities  it  lessens 
the  heart  action.  There  is  also  reaeon  for  believing  that  cocaine 
exerts  a  direct  Lnfli:ience  upon  the  oo&ts  of  the  blood-vessels,  which 
Is,  however,  so  feeble  as  not  to  be  of  practical  importance  except 
when  the  cocaine  is  applied  locally.  Upon  striated  muscles  cocaine 
appears  to  have  a  pecuhar  though  very  feeble  action,  which  is  not 
manifested  during  poisoning  by  it  Upon  the  eye  oooaine  acts  as  a 
mydriatic.  It  is  a  powerful  stimulant  to  the  respiratory  centres,  in- 
creasing the  rapidity  and  fulness  of  Uie  respirations,  but  if  the  dose 


•  H.  E.  Gley  iikte*  (Compi.-Rmd,  Sot.  Biol,,  ill.  BOO)  lli«i  when  cocuLne  in  injrclAl  into  the 
portal  v«]n  it  proHu«9  companr^vvJy  hiile  elTpri,  niiii  he  \k\wvp*  liutl  it  if-  d&i>teoyed  id  the  liver. 
riu>  ■■  cniiaaRl  by  C1ii>ii|ipc  [lltul.). 
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be  sufflciently  large  It  after  a  time  causes  tbe  reBpiratlons  to 
become  very  ehallow,  and  dually  paralyzes  the  respiratory  00a- 
'b«B>  Moderate  doses  are  said  to  increase,  large  doaea  to  paralji^ 
peristalsis. 


Therapeutics. — Locally  cocaine  ia  largely  used  for  its  anw- 
thetic  indueiife  (see  page  51).  It  is  also  of  value  as  a  topical  remeciy 
by  virtue  of  its  action  in  con  stringing  the  blood-vessels.  In  acute 
con/za  a  ten-per-cent.  solution  applied  to  the  nostrils  will  sometimes 
afford  permanent  relief,  but  a  combination  of  a  four-per-cent.  solution 
with  bismuth  (three  drachms  to  the  ounce  of  mucilage)  is  more  gen- 
erally useful.  It  should  be  applied  by  means  of  a  dropper  evcrj' 
three  or  four  hours.  In  hay  fei.'cr,  in  the  peculiar  irritated  sore  throat 
of  advanced  phlhtsis,  in  chronic  laryngitis,  in  inflamed  kemorrkoids. 
in  fissure  of  the  anus,  and  even  in  open  cancer  its  application  will  often 
afford  temporary  relief.  In  some  cases  of  dysentej-y  with  excessive 
nervous  irritiibilily  of  the  rectum,  cocaine  suppositories  are  of  great 
service.  Cocaine  is  also  sometimes  useful  as  a  local  hemostatic  in 
arresting  nasal  and  other  mucous  membrane  hemorrhages. 

For  local  use  the  two-  to  ten-per-cent.  solution  may  be  employed, 
care  being  exercised  not  to  use  a  possibly  fatal  dose  of  the  drug. 

As  an  internal  medicament  cocaine  is  useful  as  a  respiratory 
and  circulatory  stimulant  and  as  a  tonic.  It  is  largely  used  in  the 
same  class  of  cases  in  which  strychnine  is  found  to  be  available.  Less 
powerful  in  its  influence  than  is  strychnine,  it  is  especially  useful 
as  an  aid  to  that  alkaloid.  (See  Respirator]/  Stimulants.)  Its  stimulant 
influence  upon  the  cerebrum  naturally  led  to  the  expectation  that  it 
would  be  of  value  in  cases  of  depression  of  spirits  and  even  of  true 
tiielanckolia.  The  results  of  our  owti  experience,  after  thorough  trial, 
however,  are  in  accord  with  tlie  generally  expressed  opinions  01 
alienists,  that  it  has  no  remedial  value  in  any  form  of  mental  aberra- 
tion. Sometimes  it  appears  to  produce  at  first  a  temporary  relief, 
but  this  does  not  continue;  and  if  the  remedy  be  pushed,  anorexia, 
restlessness,  or  other  disagreeable  symptoms  usually  demand  its 
withdrawal.  In  neurasthenia  and  hystert-a  it  is  valuable  only  as  a 
stimulant  and  stomachic,  acting  better  in  the  form  of  the  fluidextract 
than  cocaine  itself;  and  in  all  these  cases  there  is  esjjecially  the  danger 
of  the  formation  of  the  cocaine  habit.  Large  doses  of  the  fluidextract 
are  sometimes  of  service. 

In  the  form  of  largo  doses  of  the  fluidextract,  coca  has  appeared 
to  us  to  be  of  service  during  the  breaking  off  of  the  opium  habit, 
exerting  some  stimulant  influence  upon  the  nervous  system,  and 
restraining  the  tendency  to  diarrhtea  and  loss  of  appetite;  care  must 
be  taken,  however,  not  to  substitute  a  new  habit  fully  as  pernicious 
as  the  old  one.  Some  European  clinicians  have  found  cocaine  of  service 
in  the  treatment  of  serous  diarrhaas.  It  is  undoubtedly  of  value  for 
the  relief  of  excessive  vomiting,  especially  when  due  to  gastric  irritation. 
Thomas  D.  Dunn  states  that  hypodermic  injections  of  one  grain 
control  the  pain  of  migraine.     Aachenbraidt  asserted  that,  in  do: 
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of  0,15  grain,  coc&ine  waa  a  valuable  stimulant  during  forced  marches; 

but  in  a  series  of  careful  trials  with  it  by  the  medical  rowing  crew  of 

the  University  of  Pennsylvania  it  appeared  to  have  no  value,  and  the 

general  experience  seems  to  conform  with  this  result. 

J      Toxicology. — The     symptoms     which     have     been     present     in 

Ifeocaine- poisoning,  or  have  been   produced   by  the   coca-leaf  or  its 

preparations,  in  the  United  States  or  in  Europe,  differ  essentially 

from  the  descriptions  of  those  said  to  be  caused  by  the  plant  in  the 

South  American  natives.*    We  believe  that  in  no  recorded  cases  has 

there  been  anj-thing  reserabiing  the  beatific  visions  and  exhilarations 

escribed  by  MontegaKza.    Ordinarily,  in  the  mildest  cases  of  poisoning 

nth  us.  there  are  great  restlessness  and  nervous  excitement,  but  no 

ease  of  beatitude;    rather  a  condition  of  terror.     With  this  state 

ome  iiBually  distinctly   accelerated   pulse,   increased  frequency   of 

espiration,  and,  perchance,  muscular  twitehings  or  even  mild  con- 

rulsions.    In  the  more  severe  cases  of  poisoning  the  symptoms  vary; 

ometimes  there  have  been  nausea,  vomiting,  rapid,  almost  imper- 

leptible  pulse,  great  perspiration,  and  collapse  with  or  without  loss 

)t  consciousness;  in  other  cases  the  pulse  has  been  slow  and  feeble. 

md  sometimes  pronounced  cyanosis,  with  slow  or  almost  arrested 

lespiration,  has  been  the  most  alarming  manifestation.     The  pupils 

ire  usually  dilated,  but  have  been  reported  in  some  cases  as  "con- 

racted."     After  very  large  doses  convulsions  usually  occur;    they 

ire  often  violent  and  epileptiform;    not  rarely,  at  times,  at  least, 

hey  are  partial,  and  in  many  cases  opisthotonos  has  been  pronounced. 

^jnsciousness  rarely  escapes;  usually  it  is  simply  lost,  but  sometimes 

t  is  mergetl  into  a  mania  with  hallucinations  and  delusions,  which 

naniu  may  become  violent  and  even  homicidal,  as  in  a  case  reported 

py  Mattison. 

The  number  of  cases  of  poisoning  by  cocaine  is  very  great,  and 
ilthough  large  doses  have  been  recovered  from,  excessively  violent 
ymptonis  have  followed  the  use  of  smaller  amounts.  It  is  remark- 
ible,  also,  that  in  many  of  these  cases  the  drug  has  been  employed 
ur  a  local  effect. 

The  talal  caBPs,  lo  the  details  of  which  wc  havp  hud  aoeess,  are  those  reported 

y  Koluninin,  twenly-fuur  gniiiui  into  the  recl.um  for  local  uucsthesin;   F.  M.  Thomas, 

llbur-per-cecl.  mjIuIIoq  uecd  liH'uUy  ftir  toothache,  in  unknowu  ({uantity;    Knabe, 

ifour-per-cent.  solution,  twelve  drops  given  hypodermioally  lo  a  prl  of  eleven  yca.ni, 

th  In  forty  Beeoncli)  (for  details,  eee  J.  B.  Mattisoti);   J.  H.  C.  Simes,  one  draehtii 

tweoly-per-cent.  solution  injected   into  the   urethra,  followed   iraraediately  by 

it  convidBions,  ending  in  deullt  in  twenty  minutes,  autopsy  proved  that  tire- 

waa  not  ruptured.    Half  an  ounoe  of  a  two-per-cont.  eolution  of  cocaine  injected 

)  hydrocele  and  allowed  to  slay  about  a,  minute  is  said  to  liave  caused  deatli 

ul  Uergerj.    O.  H.  (iarland,  death  said  to  have  been  due  to  the  application  of 

nty  drops  of  a  (ive-per-eent.  Bolulion  to  llie  gum,     E,  Pfisler,  death  from  an 

known  quantity  of  a  twenty-pernwnt.  cocaine  aolution  injected  into  the  urethra. 

.S>Tne  of  the  m(Ml  remarkable  cases  of  poisoning  by  small  quantities  are  those 

ed  by  T.  II.  Burchurd,  ten  drops  of  a  four-per-treni.  sululion  injected  hypo- 


•Tlx  bflicr  of  H.  H.  Ruxby.  that  tlisH  [ILnmncca  dr-penil  upon  nlteniticinii  of  Ihv  caro-liwr 
;  iu  dryitif  bjid  IrAnotniA^ioD  acro^d  Llje  ppuh,  tinn  Itardty  tioca  HUalJiineil  {Thernft.  G/it.^  ISSN}. 
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dermically  caused  unmnseioiiBneHs  iind  apparent  death  in  four  minutesi  Myer- 
hauHen,  eight  drujjs  of  u  (wo-per-cenl.  solution  upon  l,lie  conjuncliva  prodi>«d  in 
a  girl  of  twelve  ycare  violent  symptoms;  George  T.  Stevens,  one  in  which  four 
minims  of  a  three-  uiid  a.  balf-per-cent..  solution,  given  to  a,  NtTong  man,  produced 
vioicnl  convulsions,  [ollowei!  by  mniiiu;  Groshola,  three  drops  of  a  tour-pcr-c«it, 
solution  in  the  eye;  Froat,  one  drop  of  a  one-per-ccnt.  solution  in  the  eye  produced 
in  a  child  of  fourteen  marked  poisoning;  Ranisdcn  Wood  reports  violent  poisoning 
with  four  minima  of  a  twenty-per-cent.  solution.  A  number  of  cases  are  on  iwcnt 
in  which  very  severe  Hymptotns  have  been  produced  by  one  grain  given  hypoJef- 
inicsUy  (see  Malllnon,  AdUinsell.  and  Pitls);  and  it  is  plain  that,  although  Uui 
dose  Ima  been  iiscil  to  a  considerable  extent,  its  employment  is  unjuatifiahle.  TTie 
occasional  effects  of  I  he  local  application  of  cocaine  are  very  remarkable.* 

On  the  other  haud,  large  amounts  of  the  drug  have  been  recovered  from. 

Von  PI088  reports  twenty-two  grains  taken  by  an  apothecary,  by  the  stonach, 
with  spontaneous  reco%'ery,  all  hough  the  urine  was  suppreesed  for  twenty-four  houn. 
In  another  ciise  ten  grains  taken  hypodemiically  in  the  course  of  five  houra  produced 
comiilete  unconaciousness,  excessive  failure  of  cirpulntion,  slow  respiration,  recov. 
ery  imder  treatment  (J.  S.  Speur) :  E.  Caldwell  reports  recovery  after  the  hypodeniuc 
injection  of  five  grains,  which  produced  convulsions  with  asphyxia.  A  caae  reixirled 
by  W.  Finlay  is  interesting,  because  six  grains  given  hypodermically  to  a  pregnaai 
woman  lowered  the  pulse  to  38  and  the  breathing  to  6,  but  did  not  cause  r 
miscarriage. 

It  is  not  safe  to  put  upon  mucous  membranes  amounts  which  if 
given  hypodermically  would  be  dangerous;  so  that  not  more  than 
three-quarters  of  a  grain  should  be  used  locally. 

The  treatment  of  cocaine-poisoning  must  be  largely  symptomatia. 
When  tliere  is  great  cerebral  and  motor  excitement,  we  have  found 
chloroform  to  act  very  happily.  Partial  anesthesia  may  be  main- 
tained for  some  moments.  If  the  symptoms  do  not  yield  to  such 
medication,  chloral  may  he  cautiously  exhibited.  When  the  toxic 
manifestations  are  syncopal,  hypodermic  injections  of  digitalis  may 
be  given,  while  alcohol  and  ammonia  are  exhibited  by  the  moulh. 
In  gome  cases  life  has  been  apparently  saved  by  artificial  respiratiou. 
Intravenous  injection  of  salt  solution  has  been  recommended, f 

Cases  of  cocainiBtnus  or  chronic  cocaine  habit  are  not  rare,  but  in 
the  great  majority  of  instances  the  victim  is  addicted  to  the  use  of 
more  than  one  narcotic.  Usually  the  cocaine  has  been  taken  as  a 
substitute  for,  or  aid  to,  morphine:  in  a  number  of  cases  the  habit 
has  been  formed  by  the  local  use  of  the  drug  for  hay  fever.  The 
symptoms  are  in  no  way  characteristic;  dreaminess,  apparent  inability 
to  attend  to  the  ordinary  duties  of  life,  loss  of  reliability,  promptness, 
and  punctuality,  varying  mental  aberration  suggesting,  but  different 
from,  that  of  paranoia,  occurring  in  any  case,  should  arouse  suspicion. 
The  paranoiac,  unless  greatly  depressed,  is  usually  egotistical,  self- 
reliant,  conceited;  the  victim  of  cocainism.  in  matters  not  connected 
with  his  habit,  is  u.suallv  even  less  self-assertive  and  more  easilv  led 


■  III  iddition  lo  isH!<iiienl.ionfd.  we  Bril,  Mrd.Ja-um„tiav.\SB6\  Dtulirh,  Mrd,  Woelmtik^ 
No,  *fi,  18811;   \rv>  Yurk  Mrd,  Rrc..  ISB6,  ii.^   La  Fnliiiur  Stfd..  Jim.  ISai;  £.  J^  cdvit  2UI. 

t  SyMtrmic  L-uiice  iur  Foinin*- — Inlruvennu*  injtptiun  of  ikurTiml  naline  ftilutioa  lu  b  tnAiuwul 
for  iLcute  pinaonkn^  has  bepn  expchmpnlrd  upon  by  Cbrto  Bvtta  {Cunodian  Profl.,  IdttS.  xu]i->, 
who  believes  thai  it  lends  (o  rapid  climinntinn  And  kIdw  ab«orpLinn,  owing  tu  FuhirM  at  ihr  bidod- 
vc«iel».  He  dcicnnincij  tliBt  the  luiriiinurEi  fnlal  dorw  of  pocaidii  eiveii  lo  lioRP  hypodermicvlty  i* 
0.025  gramme  per  kilo;  risine  to  0.t)3  if  hj'pwtomiaclyniB  in  otnpiuyed.  and  (o  0.035  with  Ian  ~ 
ot  the  oneani^jn. 


DELIRIFACIENT8 


129 


than  the  normal  individual.  Magnam  affirms  that  a  peculiar  hallu- 
cination as  to  the  exiatence  of  foreign  bodies  under  the  skin  is 
characteristic. 

The  will  and  ihe  desire  to  reform  are  aa  weak  as  in  the  opium  habit, 
and  the  greatest  difficulty  is  usually  to  get  the  victim  earnestly  to 
desire  reformation.  The  abrupt  withdrawal  of  the  narcotic  is  proba- 
bly alwaj-s  safe;  thus,  in  a  case  in  which  fifteen  grains  were  taken 
hypodermically  daily,  the  immediate  cessation  of  exhibition  was 
followed  by  no  greater  disturbance  than  diarrhoea,  dy-^pepsia,  and 
nervous  depression,  which  subsided  in  the  course  of  two  or  three  days. 
(For  cases,  see  Grundluch  and  Mattison.) 
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In  this  class  are  included  such  drugs  as  increase  the  reflex  activity 
of  the  spinal  centres,  and  thereby  give  rise  to  diaturbiince  of  motility. 
The  only  representatives  of  the  class  used  by  the  practitioner  of 
medicine  are  those  drugs  which  contain  strychnine  as  their  active 
principle, 

NUX  VOMICA. 

The  seeds  of  .Strychnns  Nux-vomica,  a  middle-sized  tree  growing 
in  the  East  Indies  and  Australia,  whence  the  drug  enters  commerce. 
The  fruit  of  the  nux-voniii-a  tree  resembles  externally  Ihe  orange. 
Euch  fruit  contains  four  or  five  seeds.  These  arc  circular,  nearly 
flat  disks,  a  little  less  than  an  inch  in  diHUicter,  covered  with  very 
short,  eiitin-like,  grayish  hairs;  internjilly  they  are  tough  and  homy, 
and  are  p<jssessed  of  an  intensely  bitter  tsiste.  The  effects  of  nux 
vomica  are  due  chiefly  to  the  alkaloid  slri/chiiinc — of  which  it  should 
contain  not  less  than  one  and  a  quarter  per  cent.,  although  it  contains 
another  alkaloid  of  physiological  activity,  bntcine.  These  alkaloids 
exbt  in  combination  with  an  acid,  the  so-called  igasuric  of  Pelletier 
and  Caventou.  which,  accortUng  to  Huseniann,  is  identical  with  malic 
acid.  It  is  usually  estimated  that  strychnine  constitutes  about  forty 
per  cent,  of  the  alkaloids,  I'ractically  there  is  no  qualitative  difference 
between  the  medical  action  of  strychnine  and  that  of  the  cruder 
preparations  of  nux  vomica,  over  which  it  usually  should  have  the 
preference  on  account  of  definit«ness  of  action. 

.\s  kept  in  the  shops,  slrycknint:  is  a  grayish-white  powder,  but 
may  be  obtained  in  octahedral  or  quadrilateral  prisms.  It  is  so  bitter 
that  it  niil  impart  a  very  intense  bitter  taate  to  seven  hundred  thou- 
sand times  its  weight  of  water.  On  accoimt  of  its  insolubility  (one 
in  about  three  thousand  parts  of  cold  water)  it  is  very  rarely  used  in 
medicine,  at  least  in  the  United  States,  the  sulphate  being  universally 
preferred,  and  being  what  is  commonly  meant  in  American  writings 
when  the  word  "slrycluiine"  is  used.  Strychnine  sulphate  contains 
about  seventy-five  per  cent,  of  strychnine, 

OWcIaI  Preparations : 

Lxtructiim  Nucin  Voiuicip  (5  per  vea\..  «{ 

Str>-clinine ) J  tu  J  groin  (0,015-O.U3  Gtri.). 

Fluidexlratttim  Nucis  VoDiicd! 1  ia'i  miiimin  (0.06-0.18  Cc). 

Tineluni    Nurie   Vomica    (0.1   per   cent. 

Strychnine) 10  to  30  minims  (O.B-'2.0  C.c). 

glrychnina   A  '°  A  P^i"  ('-^  Milligm.). 

Kiryclinins  8ulpba8 -  sV  ^°  jV  grBin  ('-3  Milligni.). 

StrychniofB  Nilras       j'g  Ui  ,'„  grain  (1-3  Milligm.). 
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Local  Action. — The  local  action  of  strychniiie  is  that  of  a  vflrjr 
feeble  irritant;  upon  the  mucoua  membrane  of  the  stomach  it  acts 
like  a  ample  bitter. 

Abtorption  and  EUmtTuiium. — Strychnine  is  absorbed  rapidlf, 
whether  taken  by  the  mouth  or  by  hypodermic  injection. 

Beveml  {nveatigston  ham  Attempted  to  detennine  ihe  omnparative  rate  of 
abaorption  of  Btrychmue  in  different  portiona  of  the  alimentwr  canal  bj  irr'rtTH 
these  different  portiona  by  ligatures  and  then  injeoting  Btryehnina  into  them.  Afttr 
tying  the  p^orus,  Bouley  and  Colin  found  that  the  abaorption  of  Btoyehnine  «m 
rapid  in  the  stomachs  of  dogs  and  cats,  while  Tappeiner  determiiwd  that  in  fats  it 
VBS  taken  up  veiy  slowly.  In  two  series  of  experiments,  8.  J.  Mdtoer  fonod  tlat, 
after  tying  the  cardiac  and  f^rie  ends  of  the  stomach,  large  doses  of  stqrdate 
would  nmain  in  the  atomach  of  the  rabbit  without  pniducing  any  phyriolngM 
effect,  while  under  similar  eircumataneea  in  the  dog  the  gsstrie  abaotptton  «M 
extremely  slow  and  micertain.    It  is  rapidly  absorbed  in  Uie  amaD  fnteatiiM. 

Strychnine  has  been  detected  by  chemists  in  the  blood,  kidney, 
liver,  heart,  brain,  spinal  cord;  indeed,  practically  in  all  portioos 
of  the  system.  The  statement  of  R.  W.  Lovett,  that  it  aecnimulatei 
in  the  spinal  cord,  has  been  disproved  by  Ipeen  and  by  Leaser. 

Strychnine  is  eliminated  promptly,  having  been  detected  in  the 
urine  five  minutes  after  its  al^rption,  and  others  have  detected  it  ia 
the  urine  half  an  hour  after  its  exhibition;  and  in  various  poisoiiing 
cases,  fatal  within  two  hours,  it  has  been  found  in  the  urine.  Krattar 
and  Mann  believe  that  they  have  proved  that  the  elimination  it 
complete  within  forty-eight  hours.*  It  escapes  from  the  body  to 
some  extent  unchanged,  as  it  has  been  found  in  the  urine  by  Peter 
von  Rautenfeld,  by  Wormley,  by  Schauenstein,  and  by  Kratter. 
According  to  P.  C.  Plugge,  a  portion  of  the  alkaloid  is  converted  into 
alrychnic  acid.'\ 

Physiological  Action. — According  to  the  experiments  of  Borii, 
strychnine  affects  \egetiible  protoplasm.  Upon  all  animals  strychnine 
probably  acts  similarly,  but  with  great  variations  of  power. 

According  to  Leube,  it  takpH  ten  times  as  much  strychnine  to  kill  chickeiu 
sd  it  docs  tu  kill  olher  birds,  weight  for  weight;  and  among  mammals  the  guinear 
pig  is  very  insensitive  to  it.  It  haa  also  been  asserted  that  on  some  monkeys  it  has 
but  httle  influence  {BosUm  Med.  and  Sun/,  Joum.,  1872).  Very  young  animiln 
are  said  to  be  quite  insensitive  to  it. I  The  resistance  of  birds  to  the  poison  is 
attributed  by  Faick  partially  to  slow  absorption  and  partially  to  a  destruction  of 
the  poison  in  the  body. 

The  characteristic  symptom  produced  by  the  toxic  dose  of  strych- 
nine is  violent  convulsion  in  which  all  the  muscles  of  the  body  are 
involved,  which  may  endure  until  death  from  asphyxia,  the  spasm 
of  the  muscle  of  the  chest  preventing  respiration.     We  have  seen 

*  SchifF  ftnd  Laulcnbacb  believe  that  they  have  proved  thai  the  alkaloid  ie  deatnwed.  at 
leaat  m  part*  Lit  the  liver;  a  condunion  which  is  stroncly  combated  by  Chouppe  aod  Pioet  iComfi^ 
Rirnd.  Sit.  BioL.  1887.  cv.),  and  is  very  doubtful. 

t  The  Ihrory  that  atrychnine  become-''  fixed  in  certain  tissues  of  the  body.  orifiDally  prwaad 
by  Widal  and  Nobeoourt.  has  ivceived  conftidciable  cirdence.  but  its  corraclneea  ua  certainly  not 
b«»n  proveD,  For  discusiiion  of  the  wliole  subfeci.  with  experimenta  and  literalura.  lea  paimcl 
8.  J.  Uellnr  and  G.  LAngtnatin. 

t  See  Ardt.  f.  Oa.  FKi/iiel-,  1S81,  xxiv.  530;  aba  Behreod  Lau  (Ebmlmn  fnottf.  Dim.,  laSSl. 
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death  occur  in  the  first  convulsion  in  animals;  but  Tardieu  states 
that  he  knows  of  no  such  instunce  in  man  (compare  case  of  Demme). 
After  a  time  the  paroxysm  is  at  an  end,  the  jaw  drops,  the  muscles 
relax,  and  a  period  of  calm  cornea  on,  to  be  succeeded  by  a  second 
convukion  like  the  first.  These  convulsions  are  excited  by  the  slight- 
^t  touch,  by  a  draught  or  breath  of  air.  even  by  a  loud  sound;  but 
a  firm  grasp  or  hard  rubbing  of  the  muscles  is  frequently  grateful. 
A  slight  rigidity  is  sometimes  manifest  between  the  paroxysms,  but 
no  marked  stiffness. 

Cerebrum. — So  far  aa  our  present  knowledge  goes,  strychnine  has 
little  or  no  influence  upon  the  cerebral  cortical  centres.  The  stimu- 
lation of  the  special  senses  sometimes  seen  in  the  beginning  of  strych- 
nine-poisoning is  probably,  though  not  certainly,  peripheral  in  its 
origin;  conisciousness  is  probably  never  directly  affected  by  the  drug. 

Spinal  Cord. — The  spinal  origin  of  the  convulsions  of  strychnine 
was  first  demonstrated  by  Hagendie  in  what  was  probably  the  earliest 
pharmacological  study  leading  to  the  therapeutic  use  of  a  drug,  and 
has  been  confirmed  by  a  large  number  of  experimenters.  After  the 
administration  of  the  drug,  even  in  doae.s  too  small  to  give  rise  to 
convulsioa^.  the  reflexes  are  greatly  exaggerated.  The  spuiima  occur 
after  section  of  the  spinal  cord  Ijelow  the  point  of  division. 

li  has  been  proved  hy  Van  Deen,  by  Valentin,  and  by  A.  J.  Spencc  Ihnt  when 
eiryclmine  li>  placed  upiiii  the  cut  upper  Burfacc  of  the  brain  or  spiiml  cord  so  that  it 
Kill  diffuse  iisclf  wiiliin  iho  spinal  cord  without  being  carried  by  the  circublion, 
convulaiona  appear  in  ihoxe  muscles  whose  nerves  ha.\-e  their  origin  near  the  point 
of  application,  and  spread  from  muscle  to  muscle  as  the  poitran  creeps  through  the 
cord.  The  accuracy  of  the  statement  of  (Claude  Bernard,  that  wlien  ail  tlie  posterior 
nerve-roolA  are  cut  no  canvuLiiDn.s  occur,  wliFreut,  if  a  single  afferent  root  remaiiu, 
initJltion  of  its  nerve  will  cause  general  tetanic  apanm,  lias  been  denied  by  Spilzka, 
but  is  proliably  correct.  If  so,  it  demonslraieH  tlmt  the  reflex  motor  ganglionic 
cells  are  incapable  of  originating  an  impulae,  and  in  Btrj-clmine-pciisoning  arc  simply 
in  silch  a  condition  of  over-excitability  as  renders  them  exceedingly  sensitive  to 
•light  irritations  and  cau>ies  tliem  to  respond  most  energetically  to  the  feeblest 
elimulus,  the  convulsion  always  being  Iherefore  a  refles  phenomenon. 

Whether  the  action  of  the  alkaloid  is  upon  the  seiisoiy  or  upon  motor  ganglia 
of  the  spinal  cord  is  not  yet  definitely  proven.  'I'lie  observations  of  S|ience  woiJd 
seem  to  indicate  that  it  is  the  sensory  apparatus  which  is  excited.  1'his  Jnventi- 
ptor  found  tliat  after  ita  local  application  to  Ihe  upper  part  of  the  spinal  cord,  oa 
tbe  poiaon  travelled  down  the  cord  there  was  a  time  when  irritation  of  the  fore  feet 
riliwwl  only  spasm  in  them;  later  in  the  experiment,  irritation  of  the  front  feet 
eouted  spasm  of  both  the  front  and  hind  feet,  nh hough  irritation  of  the  latter  did 
oot  produce  other  tlian  normal  reflex  movetui-nt^;  later  stilt  in  the  poisoning  came 
a  stage  when  irritation  of  the  front  legs  was  [N>wericBs  to  cause  E|itism  in  the  hind 
leg«,  although  irritation  of  the  latter  nould  now  cause  spasm  in  the  former.  Bier- 
nacki  believea  that  the  cortical  portion  of  the  pyramidal  or  motor  tract  does  not 
ahare  in  the  stirnulation,  because  he  has  found  that  in  the  strychnized  rabbit  the 
peyeho-motor  centres  in  the  brain  are  even  less  susceptible  to  Btimulation  tlian 
in  the  normal  animal. 

On  the  other  hand  evidence  that,  the  effect  is  on  the  motor  apimratus  is  ftir- 
nished  by  the  experiments  of  Van  Deen,  who  so  divided  all  the  tissues  that  the 
interior  portion  of  an  evisceratetl  frog  wjia  connected  with  the  posterior  Bolely  by 
the  poirterior  columns  of  (he  cord.  When  one  or  two  drops  of  a  solution  of  alrych- 
nine  were  placed  in  the  mouth  of  the  prepared  balrachiun,  tetanus,  confined  to  the 
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anlMiar  Msmmtt  of  tho  body,  wks  developed;    and  it  n-as  also  found  that 
initetion  of  the  povterior  feet  caused  in  them  only  ordinary  reflex  movemeoTa,  ; 
tho  fnnt  lap  t«Unio  tpuaim  mm  Hiitiultaiieoualy  induced. 

atryshnJiw  m  tnidtuHj  a  powerful  stiniulnDt  to  the  motor  ceUs  of  the  wholp 
qdnal  tnot  up  to  tho  pcuia  Varolii.  Hare  Found  demoostmble  histoloKical  changes 
in  the  uUa  of  the  moterior  ocunua. 

Motor  Nerve*. — After  death   from  strychnine,   the  functions 
the  motor  nerves  are  alwaj^e  found  to  be  more  or  leaa  impaired,  .sal 
tiiat  galTanization  of  the  nerA'e-trunIc   produces  either  very  feeble  f 
eontractJons  in  the  tributary  muscle:^  or  none  ut  all.* 

Although  this  paralyna  of  the  motor  nerves  may  be,  in  part,  due] 
to  the  exhaustion  produced  by  the  excessive  number  of  violent'! 
impulses  which  travel  along  the  motor  nerves  during  the  period  »fl 
stiyohnic  convulsionfl,  the  drug  exercises  a  direct  depressant  actionj^ 
OD  the  motor  end  platee. 

•gflllifc-jr  found  thftt  when  he  cut  the  sciatic  nerve  in  the  frog  and  exhibil^l 
■tiyidinuie  the  divided  nerve  would  respond  to  galvanic  sttniuktion  aft^r  all  funo 
tlanal  power  favl  been  lost  in  tht  nerve  whone  ccionectLon  with  the  centres  vu'l 
iuteot.  Tbrae  experimenta  have  )>een  confirmed  by  Marti n-Maf;ron  and  Biiiswn, 
and  must  be  MOC^ited.  On  the  other  h^tnd,  it  lias  lieeii  Hhowti  by  Vulpiaii.  by  l\ 
Poubon,  b^  C.  <3.  Sauteaaon,  and  others,  that  when  the  nen-c  hat  been  divided, 
aa  in  the  experimenta  of  KiUliker,  it  fiuiilly  becomes  paralyied  in  Elrj'ehiiiiie-poifon-  ' 
ing;  and  Vulpian  has  found  that  if  \\\e  doacs  have  l>ecn  properly  ndju.<<t«d  the  itioinr 
nwve  after  a  time  irill  regain  in  the  poisoned  [rog  lia  ucliviry  before  Hiimuhttmn 
<rf  the  ainnal  oord  baa  altogether  pa-tsed  ofl,  ao  that  the  history  of  surh  an  expcri- 
mmt  IB,  first,  tetanua, — then  paralysi'^,  due  to  the  1oh.s  of  i)on-er  by  tlie  nerve'trunks, 
— ead  then  again  a  tetanus  whidi  jin^dually  fiubnides  into  (he  Domi&l  rondilion.^H 
Further,  aa  point«d  out  by  Riehet,  and  &.-<  we  liave  trcqueiilly  Boen,  if  an  enonnoiM^f 
doee  of  strychnine  be  injected  into  the  jugular  vein>i  uf  the  dog,  death  [mniediaicly 
reaulta  practically  without  convulsion.  Under  theee  circumatanoea  the  motor 
nerves  will  be  found  to  have  entirely  lost  their  power  of  responding  to  galwiic  or 
other  stimulation,  although  they  may  still  be  able  to  transmit  suffioNit  efifeicot 
impulses  from  the  spinal  cord  to  produce  slight  but  distinct  ehcnvic  muacular 
contractions. 

Sensory  Nerves. — The  afferent  or  sensory  nerves  appear  not  to  be 
affected  by  strychnine.  Martin-AIagron  and  Buisson  having  tied  all 
the  tissues  of  a  hind  leg  of  a  frog  except  the  nerve,  and  injected 
strychnine  into  the  body  of  the  batrachian,  found  that  at  a  tJme 
when  convulsions  had  ceased  in  all  portioaa  of  the  body  except  the 
leg  to  whose  nerve  the  poison  had  not  had  access,  slight  irritation  d 
the  poisoned  foot  would  induce  tetanic  spasms  in  the  protected  leg, 
thus  showing  that  though  the  motor  nerves  to  which  the  strychnine 
had  had  access  were  completely  paralyzed,  the  afferent  nerves  were 
still  functionally  active. 


*  Bee  Mnttcucci  (Traiti  del  Ph4aamtru:i  (Irdro-pHsitioloaigati,  Puris.  1S44).  Honau  (C« 
Rmdin  Soc.  di  Biol..  1855).  M.  Ambrosoli  tfJaulU  Midic^.  1857.  5«).  Witlich  (flwidU  d.  FiM- 
achriot  d.  Anat.,  1S57,  434).  KOILikcr  <Viic(unc'a  Archiv,  1X56,  x.  239).  and  Vulpiu  (jirtAif  it 
/■AtinoloiTu.  Nov.  1870,  1251-  The  aUtemeiil  at  W.  H.  Klapp,  Ihul  he  hu  found  in  thirty-wvia 
dhperiments  the  motor  nerve  uzumpairod  in  the  frog  afler  death  from  ntrycbDlne  {Joum.  MtnL 
ana  ?^tTv-  Dia.,  Oct.  1878).  may  depend  upon  the  fact  ttiHt  in  aome  specien  of  froca  the  nervei  utt 
ektmonlinarily  refractory  to  the  action  of  Btrychiiine.  or  it  may  be  that  he  employed  auch  powwful 
etimuli  that  all  apparent  differences  were  lost.  Sauteeson  found  thai  etrychnme  acta  twelre  tinva 
more  powerfully  upon  the  nerves  of  Rarxa  eaculen/a  than  upon  thone  of  R.  tfrnporaria.  S.  LcdtU 
believen  that  he  haa  demonfltrated  that  atrychnine  fan  be  elect rolytically  carried  IhIo  a  [ 
nerve  and  lempoouily  suspend  its  functionnl  power  (C.  R.  S,  B..  1903,  liv.). 
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CinvIaHffn. — The  full  dose  of  strychnine  produoes  a  jise  of  the 
arterial  pressure  which  is  enormously  increiised  during  the  convulsion, 
after  which  there  is  a  very  prvnounced  fall  in  the  arterial  pressure.* 
The  primary  rise  is  not  due  to  the  convulsion,  since  it  precedes  the 
con\TiLaon,  and  occurs  in  curarized  HDim&ls.  It  is  largely  due  to 
vaso-motor  contraction,  since  Mayer.  Klapp,  and  Iteichert  have  all 
found  that  after  paralysis  of  the  doniiaant  vaso-motor  centroa  by 


Flo.  0. — BBmriHD  TBB  EiTKCT  or  SmtcHNisK  ON  TBI  UiBciji.xTii»<    DuroRB  AHD   liu«»a  tna 

GllKVlT|.aITK   Pkbiod. 

Th*  ■Iryrhninf  wv  iniHird  U  Iha  puinl  Durksd  with  ta  >rroir ;  at  Ob  oauvuliiluu  uosutrad. 

section  of  the  cord,  strychnine  causes  no  rise  at  all,t  or  an  exceedingly 
slight  one,  of  the  arterial  pressure.  The  fall  of  the  urtonal  pressure 
has  been  shown  by  IClapp  and  Reichert  to  be  due,  in  part  at  least, 
to  paralysis  of  the  va'io-motor  centres.  By  the  intravenouj*  use  of 
very  large  dosea  of  strychnine  it  is  possible  to  produce  Iminodintc 
paralysis  of  those  centres,  with  corresponding  fall  of  the  urtcriid 
pressure. 


■S«alw>BicKiei  iZrilKhrill  !  'ali.n.Ur.1,,  1803.  xviil.).  Denyt  tAnh,  t.  Etprr.  FiM.  Fharm., 
.  3M),  Kionlu  Hrrh.  dr  l-/,„rmiir,'d.  inf.n.ul..  IMIH,  v. I. 


ihavr  'tjt.  ftl.}  found  after  ISr  iliviMan  ui  thv  AjrrI  tliAt  the  riMt  of  BnvrUt  pnm\ir* 
by  Biryi^hutrip  txtrli  ftli-<>lulp]y  tail  rplnUv#Jy  uecadi  Itijtt  [inxlitcAl  lit  tli«  ni.riiiAl  4i'ln»iil, 
Rtutt  vp  ti^li^^'f  Up  Ikavp  l*rc-n  ilup  u.  inipprfeA  iSciian  of  iLo  Dunl.    ('irr  hji  #tfelHrr«rli'i  ■»!  rh* 
for  llu>  Mirf,  «  uulb  wl.liuu  uf  ll.it  InbUk 
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Our  knowledge  of  the  cardiac  action  of  strychnine  ia  still  imperfect, 
.\lthough  Lithousse  believes  that  in  any  dose  strychnine  depresses  the 
intra-cardiac  ganglia,  it  is  probable  that  the  amall  dose  has  a  stimulate 
ing  influence  upon  the  heart.  Igersheimer  found  that  it  slowed  the 
rate  but  increased  the  volume  of  the  wave  in  the  isolated  heart  of 
either  the  frog  or  rabbit,  but  Kakowski,  while  he  noted  the  slowing, 
failed  to  obtain  any  evidence  of  increased  power. 

In  regard  to  the  action  of  the  alkaloid  upon  the  vagi  there  is  much 
difference  of  statement  by  investigators.  Carl  Heinemann,  Mayer  and 
Klapp  all  affirm  that  the  heart  under  the  influence  of  strychnine  can 
be  arrested  by  galvanization  of  the  par  vagum,  but  Martin-Magron 
and  Buisson,  E.  T.  Reichert  and  Lahousse,  state  that  the  sufficient 
dose  of  strychnine  paralyzes  inhibition.*  Reichert  has  found  that 
the  early  effect  of  strychnine  is  to  stimulate  the  peripheral  inhibitory 
apparatus  of  the  heart,  but  that  if  the  dose  has  l>een  sufficient  this 
stimulation  U  followed  by  pronounced  depression  or  even  complete 
paralysis,  t 

Blood. — Harley  foQnd  that  blood  shaken  for  twenty-four  hours 
with  air  contained  11.33  parts  of  oxygen  and  5.96  parts  of  carbonic 
acid;  while  blood  treated  in  a  precisely  similar  manner,  except  in 
the  addition  of  strj'chnine,  j-ielded  17.80  parts  of  oxygen  and  2.73 
parts  of  carbonic  acid.  Kionka  found  that  blood  taken  from  the 
strychnized  animal  does  not  absorb  oxygen  with  tlie  avidity  of  normal 
blood,  although  no  spectroscopic  changes  could  be  discovered  in  it. 
Moreover,  his  analysis  of  blood  gases  shows  during  the  dyspmric 
stage  of  the  poisoning  an  extreme  lack  of  oxygen  without  any  excess 
of  carbonic  acid.  Maurel  states  that  five  centigrammes  of  strychnine 
sulphate  are  sufficient  immediately  to  kill  the  leucocytes  in  one  hun- 
dred grammes  of  blood,  and  that  in  poisoning  by  strychnine  sulphate 
the  leucocytes  and  the  animals  die  at  the  same  time. 

Rfspiraiion. — The  injection  of  strychnine  produced  in  the  dog  an 
extraordinary  increa.se  in  the  respiratory  aJr-niovement.  which  in 
H.  C.  Wood's  experiments  never  amounted  to  less  than  seventy-five 
per  cent.,  and  sometimes  rose  to  three  hundred  per  cent.  On  chloral- 
ized  dogs  the  respiratory  effects  of  the  alkaloid  were  even  more 
pronounced. 

Strychnine  ia  among  the  most  certain  of  the  respiratory  stimulants, 
its  action  upon  the  respiratory  centres  being  evidently  a  portion  of 
its  wider  influence  upon  the  whole  motor  tract. 

Temperature. — We  know  of  no  recorded  tcmf)eratu re-curve  in 
human  poisoning,  but  in  the  lower  animals  there  is  usually  a  primary 
elevation  of  tlie  temperature  followed  by  a  pronounced  fall,  both 
the  rise  and  fall  apparently  being  in  greater  or  less  measure  independent 
of  the  convulsions. 

*  Frtr  ihp  pspor  of  Bninlan  snil  C^h  iihowinclbBl  itryclmineltiemupii  th«  "rcfmrlan  prriod" 
of  Iha  li^olalvfj  fniff's  liearl,  w«  Fror.  Rotf.  .Sw-,  IS^-  A  GDnaiilfrmliun  of  tttia  mrmokr  Ivauld  mjliiT* 
Ml  «lAbonLl«  <ti«ctuNon  of  llift  mjnult  pomt«  of  rftnliBC  pliycjolo^'.  arril.  tu  il  wouJd  llirow  at  pr«i«Dt 
no  lichl  upon  Uw  pnwtifjtl  usf  c.f  Itip  diuK.  i*  bai  «niFrv]  upiiii. 

TRciahHl  dfllermmcd  thai  live  niithcnkiuntu  of  atryclmine  per  k^locnunme  of  weiilil  wiO 
pumlvK  Iha  peHphfraL  vugi  ib  tht  Una. 


AHUiiliif:  It-  ■dif  ixjHTj  iiwau  nf  Ki.-nikit  dimif  Scrj.  tmmKKrm  iiKrtnaf,. 
itac-praaiinim..  tatL  ttrKi-dtwiiim-iin.  ur  k;N  vf  vih  H.-mu^   jiu;  aurii^  vih  raw  .1: 

Jm^mclul.  inuiF  tiliniic  ^:iii  imitiik:  it  iulimp  »tiiiTinrL7.in  Uu  ;vi(rpiiis-  a:  ri(M.i- 
diHipKUCR,  »  c^mxte  TJuo.  uib;  tc  iii^-—'n-naurti:n.  HvTiuirttL  ."-.-niiriM  ;Jk  7»u]1» 
ctf  KnTifrti  ntn  iwi'  intmt  uk'  uu.~  impUb~!'T  t;  lit  rjint  ^u-mp  '.ttr  nrm-'itiiT)^  -..tufrr 
Hmt  h(-  k  HuaoBL  mmi   ik  itni.~-tr-nuur\.i:ii:  v-i:ii;>u;   r:irr»nviii.iiii^  jbL   rl   '><»•'- 

LrtxRUBHr  hat  i^niuc  'Uik':  n.  IJM  Tb.i:i~  nrryi^iiiinH  nbUiini'  k  n.'ii^riir  innrtiaiit  it.  :.hr 
jmdaruiiL  re  turimuif  »rud. — 1..*..  tr  f.aai.-i:o-.  wic  V   M.-nuir*  tftrm*  rhtt  (-t^T,  m 

It*  Ki^TJuimfe.  Iltt'  inuLi  iiiL  n:  itminrrt.; m  k-  atir  t:  Mm  i.vnmsi^  dMH.Mt'.i.ic  te 
Wmt   Ti-iini  IE  Tin.  s  ir;iht.iijT  -,ik  nirrrinn  .t  Tiw,--.Tii,T;.ir  Tibr^^rmi. 

ixid  be*.i-dJa3ipii.iJ;>L  15  iz^^ricixc\  ■;•:  ;i.f  f:'T;T^*..v(-  :r.f.■J^r.w.  xi;d 
if  prC'bi.ri!T  ibt  c-zTfinK  ;■:  ?:■:!«■  f.rf>n  -^tv-c  ".hf  i-ic.:?-!.!  rwc^*^?)-*;^-.-., 
bin  TPf  bivf  do:  sTtiScJeL".  ei-iienw  :.o  Q«*c=Lizfc"<  :  iit-  (.ii:i  r,svurf  iif 

Ew. — Tbt  e5wT   of  5:rrfi.T^t,e   -tiot.  -he  r-,-7r.-.i"  fye  >.is   lx»cn 

Kodiwi  Vj  Vcc  Hij-'pe-  tad  Ciri^.  ttItV  riThcr  .i!*fTf^,T  rft*.:'::*.  TVy 
bt*ib.  hi'T^evftT.  icTxnd  tbf  riirjcffis  o:  >■;«■;■-  ir.fTWLsc.i. 

BtnOtASY.—Seryt^OBitt  hfte  so  e9k«t  os  t^  Movifaraia  bst  i» 
a  powBiful  sizsniiKDt  to  Hitf  epiisl  coril.  Tosdr  doeea  produce  Tic>- 
kst  t«dtex  tBtasic  0CBn-nlBCD&.  -witSioiii  Iobb  of  oonseJoiusesR.  Iqr 
r^-nm^rtg  Bnc^  iiiiNWi'i  I  iirlaibiliTy  asd  cxntCi^ieDt  of  t&«  c*^S':>&i^ 
^jii^  eiSia  tbat  these  oeUe  respond  cmFViieihnix^i!;  To  tl>«  slifht- 
art  Bijimifi;  ti^T  "^Ibo  lover  Ui«  fanctional  acttTH?-  of  tb«  looTOr 
Berre-'oimks  liy  prodiiciaff  exh&nslioB  aad  t>}r  ft  direct  pttra^ylac 
'Ti*T^T»nii  It  iacreRseis  'lie  blaod-pneBSture  ty  st:Ty:-.:".aSaf  the  r-a^^y- 
mOXJT  oertre  azid  perhaps  &is^  by  as  BnCtaciE  dine^-i^  0=  the  fcoart. 
There  is  K^ao  reason  for  betevlsff  tiiat  tie  to.x:^-  dosie  xm»C.v-H« 
tie  peripbertJ  paeiL=iOffa*tyie  nerve  anl  froat^j-  iSeprflsaes  tie  h*>*n 
itse-  and  tiie  vaso-motor  sysT«n.  Tie  oaor.iEirtc  p,--ww  of  tie  rM 
Kood-corpnscieiB  appeal*  to  be  Jas£>er)eid  bx  toxii.-  >lj^fif«  of  strjvh- 
niae.  T^e  absorption  nnd  tie  einjinatioa  of  scryoii^ne  a.ne  rapid, 
tie  aiajoid  ewcajana  partly  in  tie  form  of  stiy-'hrtio  a*v:d  and  p&rt^ 
nschan?ed- 

Therapeutics. — Clr-iii^  i\y^r'.<v.:c  jiho-n-f  :; ;.:  ?:rv,;.:-,;:-,r  ;,<  ,-» 
7' ~rr:\^  ^;::*■^■  iit:;-.  sr,:  ^\:".i..'.:^.  y..::v:..:i-.:::^  c.'.f.f^:'..-::  :;v..i 
ir.- re».'lr.g  "he  &ri:*:;te.  u  i\'r.i/asl.<n  wh..":;  :-.s?  ":hw.  iv;i':\>r:i:i'.y 
(■(■-f.r:rje-i  ty  .S.  F.  Ha-.;.ipr.  wh,i.  -j'-.r.i:  Kw;.;,i'>  ;,^;-;n\.k:;is:, 
fr.-.::.d  tha:  '.he  druz  'r..^Ti-u<^f  ".he  vi-"..::v.e  .-ir..:  ,i. »:(->:. vo  ;\'wir  . :'  :hi' 
Ea-:rlc  juice  i?  well  &?  :he  ".oveT^iiT.;?  vf  ".ho  s:  r.-,;!/:;.  ^;^y.h:•.;:■.o 
:?,  however,  more  than  &  !::ero  p;H:v,;i,h:L  :  ;:  is  .-i  :v..is;  iist'f;:".  ;.•:::.■ 
wher.  there  are  pener^l  rehix;i; i-in  iir.is  '.os*  of  TUTvo-jviwor.  .\  tvir:;i»n 
(if  2i!  value  proi'ably  .-iri?**  froir.  ::*  ;..■;:■,■:;  ;;;■,;:  :hi'  >;.\-.-.;i;   -.ij.'I.t 
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nerve-centres;  but  in  all  likelihood  it  influences  other  portions  of 
the  cord,  affecting  the  vasn-motor  centres,  and  moat  probably  also 
the  trophic  centres.  Be  these  things  as  they  may,  strychnine  is  the 
best  of  all  tonics  in  general  lundional  atony  and  relaxation. 

Many  years  ago  Trousseau  taught  that  in  certain  cases  of  chorea 
minor  the  strychnine  preparations  are  very  valuable,  and  Morris 
Benedict  asserts  that  the  remedy  is  useful  against  choreic  movements. 
It  is  not  probable  that  in  such  cases  strycluiine  exerts  any  specific 
influence.  H.  C,  Wood  has  experimentally  proved  that  in  choreic 
dogs  it  greatly  increases  the  activity  of  the  movements;  and  any 
good  which  it  may  achieve  in  chorea  minor  is  probably  due  to  its 
tonic  powers. 

The  great  influence  of  strychnine  upon  the  function  of  voluntary 
motion  early  led  to  its  use  in  cases  of  paralysig,  often  with  the  result 
of  doing  harm  rather  than  good.  It  is  very  evident  that  it  can  be 
useful  only  when  the  paralysis  is  dependent  upon,  or  at  least  accom- 
panied by,  a  depressed  slate  of  the  spinal  motor  centres.  Whenever 
there  is  inflammation  or  irritation  of  these  latter,  strychnine  may 
do  great  injury  by  increasing  such  irritation,  and  must  never  be 
employed.  Like  galvanism,  in  hemiplegia  it  can  do  only  a  very  limited 
amount  of  good,  and  should  not  be  exhibited  until  irritation  from  the 
clot  has  ceased.  It  is  probably  useful  in  many  forms  of  lead  paralytis, 
but  when  the  symptoms  resemble  those  of  poliomyelitis — i.e.,  when 
there  is  a  multiple  paralysis  with  rapid  wasting  of  the  affected  muscles 
and  alterations  of  the  electro-contractility — we  have  found  strychnine 
pushed  to  the  verge  of  poisoning  extraordinarily  efficacious. 

The  value  of  strychnine  in  amaurosis  was  first  asserted  by  Nagel. 
In  atrophy  of  (lie  cs,-4Piitiiil  nerve-structure  experience  has  shown, 
jiowever,  that  little  is  to  be  expected  from  it  or  any  other  remedy. 
To  be  of  use  the  drug  must,  therefore,  be  used  before  the  stage  of 
atrophy  has  been  reached.  It  is  most  useful  when  employed  in 
cases  of  sub.siditig  neuritis,  when  atrophy  is  imminent,  as  indicated 
by  the  increasing  impairment  of  viHion  and  the  contraction  of  the 
fields  for  form  and  color.  Its  value  In  the  toxic  amblyo]>ias  is  undis- 
jmteil,  es])e('ially  where  the  toxic  agent  is  tobacco  or  alcohol.  The 
distressing  hmdache  so  frequently  present  during  the  progressing 
atrophy  of  the  optic  nerves  is  often  signally  relieved  by  steadily 
irH'rcasiiig  doses  of  .strychnine  or  nux  vomica,  even  although  the 
advani-ing  loss  <)f  vision  iw  not  arrested.  The  prompt  action  of  the 
<Irug,  secured  by  ilaily  or  twice-daily  hypodermic  injections  in  the 
teni)i]c,  Hoeins  to  offer  lietler  results  than  other  methods  of  adminis- 
(raiiim.  The  physioloKic  imprcssifin  should  be  maintained  by  steadily 
asi-ciuiiiig  doses.  Comnicncing  with  (mc-lliirtieth  of  a  grain,  the  dose 
can,  within  a  few  wi-eks,  be  increased  to  one-tenth  or  more,  the 
dosage  being  ctnitrolled  only  by  the  tolerance  of  the  patient,  which 
varies  greatly,  a  slight  dryness  or  sense  of  constriction  in  the  throat 
or  twitching  of  the  cidves  following  the  injection  being  the  indications 
as  to  (h)sagc.     The  acuity  of  vision  and  a  widening  of  the  fields  may 
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often  be  noted  within  an  hour  after  ihe  injection,  which,  however, 
subdde  to  former  conditions  as  Ihe  influence  of  the  drug  disapfiears. 
It  must  be  said,  however,  that  in  moat  caaes  of  serious  optic  neuritis 
the  stage  of  atrophy  is  reached  and  progresses  in  spite  of  all  knowTi 
medical  measures,  but  in  some  cases  strychnine  seems  to  maintain 
the  nutrition  of  the  parts  involved  unt  il  the  stage  of  shrinlting  is  at  an 
end.  and  thus  aids  in  preaer\-ing  f>ermaneutly  some  increment  of  vision. 

Strychnine  in  ascending  doses  is  often  of  signal  bcjiefit  in  restoring 
the  proper  binocular  balance  in  cases  of  insufficiency  of  the  ocular 
muscles  in  debilitated  patients, — e.g.,  after  attacks  of  influenza.  The 
strychnine  should  be  given  hypndermicallv  in  full  and  ascending 
doees  sufficient  to  produce  and  maintain  a  distinct  pi ly.sio logical  effect. 

As  a  respiratory  stimulant  strychnine  is  one  ot  our  most  service- 
able remedies  in  poisoning  by  respiratory  depressants,  in  pneitvionia, 
in  sujfoeaiive  bronc/tiiis.  or  whenever  the  respiratory  function  is 
failing.  In  long-standing  bronchitis  or  winter  cough,  and  in  other 
obstinate  pulmonic  diseases  with  dilated  right  heart,  the  combination 
of  strychnine  and  digitalis  yields  most  excellent  results.  Much 
advantage  may  often  be  derived,  especially  in  feeble  suI>jeots,  by 
adding  strychnine  to  the  cough  mixture. 

The  value  of  strychnine  in  the  Ireatnient  of  the  respiratory  acci- 
dents of  anesthesia,  which  was  first  pointed  out  in  Ihe  address  of 
H.  C.  Wood  before  the  Berlin  Congress  in  ISUO,  is  now  universally 
acknowledged.  Very  frequently  the  best  results  are  obtainable  by 
using  it  in  combination  wilh  o(her  respiratory  stimulants. 

In  dyspepsia  or  consli/iation  or  dioirha-a,  connected  with  atony  of 
the  visceral  muscular  coat,  strychnine  is  a  very  valuable  remedy. 
In  various  local  paralyses,  such  as  prolapse  of  the  rectum,  atonic  reten- 
tion of  urine,  atonic  incontinence,  and  loss  of  voluntary  motion  in  certain 
groups  of  muscles  from  pressure  upon  or  temporary  injury  of  the 
supplying  nerve,  it  may  be  very  useful.  There  is  reason  to  believe 
that  it  sometimes  does  good  in  these  cases  by  influencing  Ihe  nutrition 
of  the  affected  muscle  or  the  peripheral  nerves;  it  should  be  injected 
into  the  affected  part. 

Strychnine  is  also  a  .serviceable  remedy  as  a  slimulant  in  cases  of 
mental  and  physical  depression  due  to  prolonged  excitement  and 
overwork.  J.  H.  Musser  asserts  that  during  the  strain  of  student- 
life  before  examinations  it  is  especially  valuable  in  preventing  the 
development  of  asthenopia. 

Strychnine  is  an  extremely  serviceable  remedy  in  the  treatment  of 
cardiac  di^easea  with  weakness  of  muscle.  In  mitral  insufficiency  we 
have  seen  it  prolong  life  for  years  after  the  failure  of  digitalis,  and 
when  before  its  administration  immediate  death  Heemed  inevitable. 
It  should  always  be  tried  in  cases  of  failing  heart  where  digitalis 
disagrees,  it  not  being  possible  at  present  to  pick  out  those  cases  in 
which  brilliant  results  are  to  be  achieved  by  it.  To  he  effective  it 
must  be  given  in  rapidly  ascending  doses,  the  patient  being  kept, 
if  necessary,  for  weeks  and  months  on  the  verge  of  stryrlmine- poison- 
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ing,  with  distinefly  heightened  reflexes  and  some  muscular  stiffness. 
Clinical  experience  shows  that  it  has  no  cumulative  action,  but  that 
the  patient  becomes  accustomed  to  its  use,  so  that  a  grain  a  day 
may  finally  be  given  without  any  aerious  effects.  In  acut«  narcolie 
jioisoning,  in  serious  respiratory  diseases,  in  chronic  alcoholism,  and  in 
plumbic  polioini/eliiis,  whenever  strychnine  is  used  for  a  very  decided 
immediate  effect  much  larger  doses  should  be  employed  than  have 
been  heretofore  used.  These  doses  should  be  given  hypodermicallj 
at  intervals  of  from  four  to  six  hours,  under  the  immediate  care  of  k 
trained  nurse  or  other  equally  skilful  person,  who  should  var\'  the 
dose  according  to  the  effect  produced.  In  chronic  neurasthmia 
excellent  results  are  sometimes  obtained  by  slowly  ascending  doses 
carried  over  a  period  of  one  or  two  years. 

Administration.— As  a  tonic,  strychnine  sulphate  may  be  given  in 
granule.  Whenever  it  is  desired  to  push  the  remedy  to  its  physiologi- 
cal limit,  it  should  be  given  hypodermically  in  ascending  doses  until 
restlessness,  general  excitement,  muscular  twitching,  stiffness  of  the 
neck  or  legs,  or  other  symptoms  are  manifested.  In  many  cases  of 
palsies,  especially  with  trophic  changes  in  the  muscles,  the  best  effect 
seems  to  be  obtained  by  injecting  the  strychnine  salt  directly  into  the 
affected  muscle.  If  proper  antiseptic  precaution  be  taken,  hypodermic 
injections  do  not  cause  local  irritation. 

Toxicology. — Sufficient  has  already  been  said  in  regard  to  the 
general  symptoms  of  strychnine-poisoning.  It  only  remains  to  tUscusg 
the  diagnosis.  The  symptoms  of  strychnine- poisoning  usually  come 
on  with  great  abruptness,  within  from  fifteen  to  twenty  minutes. 
rarely  an  hour  after  the  ingestion  of  the  drug.  Sometimes  the  con- 
vulsions are  preceded  by  partial  spasms  of  the  muscles  of  the  extremi- 
ties, but  more  often  the  patient  is  suddenly  thrown  down  by  a  general 
tetanic  spasm.  In  this  the  body  is  bent  backward  and  rests  upon  the 
heels  and  the  liead,  in  a  condition  of  opisthotonos;  the  legs  are 
rigidly  extended  and  the  feet  everted;  the  arms  bent  and  the  bands 
clinched;  the  eyes  staring,  wide  open ;  the  corners  of  the  mouth  often 
drawn  up  so  as  to  produce  the  risus  sardonicus.  The  senses  may  be 
sharpened,  but  ringing  in  the  ears  and  dimness  of  vision  may  be 
induced  if  the  fits  are  severe.  The  face  is  at  first  pale,  but,  if  the  fit 
be  sufficiently  severe  and  protracted,  it  becomes  livid  from  the  inter- 
ference with  respiration.  Consciousness  is  not  affected,  unless  when 
asphyxia  becomes  so  pronounced  as  to  threaten  death;  in  such  cases 
sometimes  a  period  of  insensibility  precedes  dissolution,  but  generally 
the  intellect  ia  clear  to  the  moment  of  death.  The  muscles  of  the 
jaw  are  usually  the  last  in  the  body  to  be  affected,  but  trismus  finally 
comes  on  in  severe  cases.  The  spasms  are  generally,  but  not  always, 
very  painful.  There  are  often  erections  of  the  penis,  and  the  feces 
and  urine  may  be  passed  involuntarily.  If  the  case  terminates  favor- 
ably, the  convulsions  gradually  lessen  in  intensity,  and  fade  away, 
leaving  the  patient  exhausted,  with  a  sore,  tired  feeling  in  the  muscles. 
After  death,  post-mortem  rigidity  is  developed  very  quickly.    Autop- 
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have  revealed  nothing  but  the  usual  congestive  lesions  of  death 
from    asphyxia,   and,   at    times,   indications   of  spinal    hyperemia,* 
Honigmann  reports  a  remarkable  case,  in  which  acute  inflamma- 
tion of  the  kidneys  followed  strychnine-poisoning. 

The  minimum  fatal  dose  of  strychnine  is  probably  something  under 
half  a  grain ;  the  latter  quantity  has  several  times  caused  death,  once 
in  a  man  in  twenty  minutes:  one-third  of  a  grain  given  at  intervals 
in  fractional  doses  has  produced  such  alarming  symptoms  as  to  indicate 
that  in  a  single  dose  it  might  readily  destroy  life;  one-hundredth  of 
a  grain  is  said  to  have  killed  a  child  three  and  a  half  months  old; 
but  ten  grains  (Tschepke),  twenty  grains  (A.  E.  Connor),  also  twenty- 
two  grains  (George  Gray) — taken  on  a  full  stomach  and  retained  two 
hours — have  failed  to  cause  death,  in  each  case  probably  on  account 
of  slow  absorption. t 

The  question  as  to  the  possibility  of  acquiring  immunity  to  strych- 
nine has  become  an  important  one  in  certain  cases  of  alleged  murder, 
and  abo  has  some  bearing  upon  the  practical  use  of  the  drug.  Clinical 
experience  undoubtedly  favors  the  view  that  strychnine  may  be  given 
continuously  for  months  or  years  without  any  distinct  immunity, 
and  H.  A.  Hare  has  been  unable  to  produce  in  rabbits  by  ascending 
doses  any  distinct  lessening  of  susceptibility  to  the  poison. 

Death  from  strychnine  in  man  and  other  mammals  mostly  occurs 

[in  a  convulsion,  and  under  these  circumstances  U  undoubtedly  due 

I  to  asphyxia,   c-aused   by   the   unyielding,   spasmodically   contracted 

muscles.     In  man,  death  sometimes  occurs  not  in  a  paroxysm,  but 

during  relaxation,  and  probably  then  is  the  result  not  only  of  the 

exhaustion  following  effort,  but  also  of  the  direct  action  of  the  poison 

upon  the  respiratory  centre  and  nerves, 

■       The  dia<inosis  of  strychnine-poisoning  should  u.sually  be  compara- 

"tively  eaay.    The  rigidity  during  the  convulsion  and  the  exaggerated 

reflexes  between  the  convulsions  separate  it  from  nearly  all  forms  of 

cerebral  spasms.     The  only  conditions  with  which  it  is  likely  to  be 

confused  are  tetanus  and  certain  forms  of  hysterical   convulsions. 

I  The  laiter  may  be  distinguished  usually  by  the  irregular  character  of 

'  the  spasm  and  the  presence  of  hysterical  stigmata.     From  tetanus, 

strychnine-poisoning  can  be  usually  easily  diagnosed  by  the  sudden 

onset  of  the  poisoning,  by  the  late  involvement  of  the  jaw  muscles 

and  the  absence  of  rigidity  between  the  convulsions,  aa  well  as  by  the 

more  rapid  course. 

»Cteea  of  atrychnine-poisoning  have,  however,  occurred  in  which  (hs  aymptoma 
Iwve  Appeared  lo  point  lonardN  some  cerebral  dLicase  or  cercbml  poisoning.  Thiu, 
ia  the  cue  reported  by  Henry  Pilkington,  the  patient  was  found  unconacioua,  BUr- 
rounded  by  vomited  niatler^.  with  excessively  uneven  piipile  and  an  elevated  tem- 
perature. After  death  both  lateral  ventricles  were  found  to  contain  cloUi,  and  there 
lan  be  little  doubt  that  the  high  arterial  pressure  during  an  early  convulsion  had 
produced  an  apoplexy  which  waa  the  cause  of  the  subsequent  symptoniG  and  death. 

*  A  ksion  Taund  in  one  oav  by  Muriv  Ro«DthHl  may  poujbly  tw  charaotfrir^lic.  il  cuafiatrt 
of  Dlimaroua  im&ll  cr'^^-nijU  in  the  beart-faUAcJe,  HCODipuii^  by  om&ll  extr&vauttLaiu  (_V«rnm- 

I  For  unall  latd  dowi  wt  P.  J.  ud  Tt„  vUi.  IDICK  aad  Ouy  H.  R.,  IBOfi,  xi.  208. 
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It  has  been  asserted  that  in  fatal  cases  the  duistion  of  the  attack  will  alwi^ 
distinguish  between  natural  tetanus  aod  that  produced  by  poison.  Louis  Stan, 
however,  reports  traumatic  tetanus  fatal  in  twelve  hours  after  the  first  muscuhr 
twitchings,  and  within  one  hour  and  a  half  after  the  first  coDVulsion;  and  death  from 
tetanus  has  occurred  fifteen  minutes  after  the  reception  of  the  injuiy  (Jsccoud). 

In  the  treatment  of  strychnine-poisoning  no  attempt  should  be 
made  to  empty  the  stomach  unless  the  convulsions  are  under  control. 
The  passage  of  the  stomach  tube  may  provide  sufficient  iiritation  to 
start  a  fatal  convulsion,  and  it  is  probable  that  the  irritant  action  of 
the  emetics  upon  the  mucous  membrane  of  the  stomach  is  likely 
also  to  prove  harmful.  As  a  chemical  antidote  probably  the  most 
useful  substances  are  either  compound  solution  of  iodine  or  potassium 
permanganate.  In  the  absence  of  these  tannic  acid  may  be  admittia- 
tered.  For  the  immediate  relief  of  the  spasms  some  rapidly  acting 
depressant  is  required,  such  as  amyl  nitrite  or  chloroform.  If  the 
patient  is  breathing  one  or  the  other  of  these  remedies  should  be  given 
by  inhalation;  when  the  spa.sm  is  so  violent  as  to  entirely  check  the 
respiratory  movements,  amyl  nitrite  may  be  given  hypodermically. 
After  these  substances  have  been  administered,  the  most  useful  drugs 
are  hydrated  chloral  and  potassium  bromide;  one-half  ounce  of  the 
bromide  with  one-half  to  one  drachm  of  hydrated  chloral  may  be  given 
at  once,  and  if  necessary  one-fourth  of  these  quantities  repeated  every 
twenty  minutes.  It  is  essential  to  remember  that  any  disturbance  of 
the  patient  may,  when  the  symptoms  are  well  developed,  bring  about 
a  fatal  convulsion;  thus,  we  have  seen  death  occur  in  a  convulsion 
caused  by  the  effort  to  get  the  mouth  open  to  give  the  remedy.  If 
the  pjificiit  is  uniiblc  to  swallow,  the  chloral  or  bromide  may  be  giver 
by  rectal  injection.  Ar1ifici;i!  rcspiralion,  which  has  been  highly 
comiiieiided  by  .-ioiiio,  cuiuiol,  we  believe,  ever  ha  uf  service  in  human 
poiHiHiing. 

Ix'iilic  \v:is,  wp  Ix'lipvc,  llif!  iir-l  Id  ilciiioris(r;ile  lliat  fiirccd  artificial  respiri- 
li'iii  ][[  animals  will  n<il  only  very  cirally  lessen  the  production  of  convulsions  by 
Nlrjvlinijic,  liul  Mill  al.-io  aH'cit  (in;  liiial  recall  o[  tiic  poisoning.  After  considerable 
[iiiicii.^f.-iion,  ilic  accuracy  of  the  results  reached  hy  l*ulie  has  betn  finally  es(ali- 
lislic<i.  The  Jiiclliod  in  whicli  tlic  forced  respiration  acts  is  at  present  unknown. 
It  has  Ix-eu  siiown  !iy  W.  J,  (lies  and  .S.  J.  Meltzer  that  while  artificial  respiration 
eoMiplelcly  supprcssif  liie  rellcx  irrilaliilily  line  to  st rychnine-iwiisoning.  it  docs  not 
ilislincdy  alTeil  (lie  imiviiscd  rellcx  irrilaliilily  itiduced  by  section  of  the  sjiinal 
eoril:  that  llie  iiillueiice  of  the  ariilieial  respiraliiin  is  not  the  result  of  any  supcr- 
oNJilalioii  of  I  he  blmni  siH-nis  to  Ims  ]iroveii  by  I  be  fact  discovered  by  Gies  ami 
Mellwr,  that  iiisulHaiioji  of  the  lungs  of  the  animal  with  pure  iiydrogeii  gjts  ha.-i 
tbc  saJUe  elTert.  as  ahilicial  rcsjiiration.  N'one  of  Ibc  orditiary  iiietliods  of  arlili- 
ci;il  n-.piralion  in  luaii  i-i  suflicienllv  ]ion-crful  to  lie  of  any  valup,  while  llic 
niani|niLil  inns  of  ihc  pbysiciaii  iioulcl  c^erlaiiily  (end  to  increase  the  slryclinii 
sjiasni,  Tbc  <'un(nis  disnivcry  of  l.cidi;  is  llicn'bire  of  seienlific  rallier  llian  uf 
practical  value* 


'  liir'-  .irnl  M-'li  r/T  fi]Uinl  Tli:ii  il:"  ;iiiifiirii  iin'liT  -^l  ryiininc  could  l#  kfpf  alive  by  JnfiiffTHiion 
of  ]iiirc-  }i,\ilnii;i.'il  t'T  (hiny  iiiiinnr-,  wirh.piil  rririiMf<:M  iii^  any  i^iaitH  of  fl'-pliyxift.  clyf-pnipo,  or 
ry;i I M »>[>..  'I'lii^  ifl  ^o  ftbHo]ijl<.'ly  <li'^tr"<'ii\'c  uf  iIj''  fciurMl.iTioiis  of  modefTi  pliyMolotfv  that  it  i* 
inipii.-'^iblfl  to  (ivnij  tielu'viiic  lln-ri'  v^'n--  ."(niin  Tfii^Takj'  oy  fullavy  jij  ihff  expvrjiuentul  Iwchnic.  The 
lilirnlurc  nf  ||M^  miIn;*t(  i-'  >c>  |}iorrjni.'[i|i  i/wt-ii  jii  rlii-  ipapci'  of  ^i'lo-^  ami  MelTzer  thai  we  KpntfPl 
imm-lv*'-  **l(  li  uiMjji:!  .lociicbcilui  ^A^J«AfrtJ^  'i  '/<  f  '  'itn-mirhinn;'!',  i,  y^  j. 


Beucine. — Strychnine  clings  so  closely  to  brucine  thut  the  physio- 
logical actions  attributed  to  brucine  may  be  in  truth  caused  by  con- 
taminating strychnine.  L.  Wiiitzenreid  found  that  brucine  acts  aa 
u  stimulant  to  the  spinal  cord  and  a  paralyzant  to  the  motor  nerves, 
but  does  not  influence  the  cerebrum  or  the  sensory  nerves;  and  that 
in  the  higher  animals,  at  first  it  increases  the  arterial  pressure  and 
afterwards  lessens  it,  in  large  doses  paralyzes  the  vagi,  causes  death 
by  asphyxia,  and  in  other  ways  acts  like  strychnine.  The  more  recent 
experiments  of  Lauder  Brunton  are  in  accord  with  the  results  obtained 
by  Wintzenreid  in  showing  that  brucine  causes  spinal  convulsions  in 
□lammals  when  injected  directly  into  the  circulation.  Brunton  found, 
however,  that  when  taken  by  the  mouth  it  produces  no  symptoms. 
probably  because  it  is  excreted  as  rapidly  aa  it  is  absorbed.  In  an 
elaborate  study,  Edward  T,  Reiehert  reached  the  conclusion  that  the 
physiological  action  of  brucine  is  precisely  that  of  strychnine,  except 
that  brucine  is  much  less  rapidly  absorljed,  is  from  forty  to  fifty  times 
less  powerful  as  a  convulsant,  is  more  poisonous  to  the  sensury  nerves, 
and  is  more  uncertain  in  its  effect  upon  bodily  temperature.  Further, 
brucine  appears  to  have  aa  action  upon  the  volitional  centres  of  the 
frog  different  from  that  of  strychnine,  |>roducing  a  brief  period  of 
motor  paralysis  preceding  the  stage  of  spinal  convulsion  (Mays, 
Reiehert).*  Thomas  1.  Mays  found  that  brucine  locally  ap|ilied  to 
the  nen'es  of  the  frog  rapidly  produces  a  paralysis  of  the  sensory 
fibres.  This  ted  him  to  test  it  as  a  local  anesthetic  in  man,  and  he 
assens  that  a  five-  or  ten-per-cent.  solution  applied  to  the  mucous 
membrane  of  the  mouth  caused  rapid  loss  of  sensibility;  also  that  a 
twenty-per-cent,  solution  applied  to  the  back  of  the  hand  caused 
pronounced  impairment  of  sensibility.  Mays  used  this  solution  with 
excellent  results  for  the  relief  of  the  itching  of  chronic  i>ntriius.  Ralph 
W.  SeisB  and  Charles  H.  Burnett  have  found  that  the  application  of 
a,  five-per-cent.  solution  in  the  local  pruritus  of  inflamnmtion  in  or 
about  the  external  ear  usually  gives  very  marked  relief.  Burnett 
states  that  his  results  were  far  more  satisfactory  than  those  which 
he  has  obtained  with  cocaine.  In  using  brucine  as  a  local  anesthetic 
it  is  essential  that  it  be  chemically  pure:  the  nitrate  or  the  sulphate 
may  be  selected,  and  one  minim  of  hydrochloric  or  sulphuric  acid 
should  be  added  to  the  solution  for  each  three  grains  of  the  alkaloid 
salt. 
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FAMILY  M.— DEPRESSO-MOTORS. 


Undeb  this  headiag  are  considered  cert&in  drugs  which  &re  used 
for  the  purpose  of  lessening  the  actirity  of  the  spinal  cord.  They 
have,  except  in  this  particular,  but  little  in  common  in  their  action, 
and  must  be  studied  indi\iduallv. 


Fio.  10, — DiAOs^iu  TO  Illvstbate  ihr  Aition  or  rur,  1>kphij«io-Mijhirh. 

B. — Pnycho-motor  »nln  in  the  brain.  M.G.— Molur  B»nBli.in  in  ?pinnl  ninE.  M. — Muidd 
3. — 6«inor>'  fterve eoilin^,     S.CS. — GKnvlicin  on  the  n«>Hjoricir  U'^ni'or.vl  ni^ne  riioi, 

P»nJy«i>  ol  thr  motor  ganglis  or  ni"ti>r  nerve  Kbiili-lici  l«iih  v.ihmmrv  ninL  r--l\f\  iiiini-iiipiii ; 
pAralyiiifiuf  the  fvnimry  ^yalemdpsiroy?!  reflvE  but  r^ot  viUuntflry  inolum  bFi-au,'*o  t  lie  tmlii^ny  from 
Ibe  bmn  to  (he  muBt:le  remAind  intact. 

Phyiwulipnine,  the  NilntM,  Gplneminine  Bml  Chlonil  liyilrale  deprem  M,(!.  Tlw  Hnmiiifei 
deprvM  9-G.  lobelia.  Con iine.  uni  Gelrieininc  p&ral>'itf  tlje  mulor  iien^i- riiding^  in  M.  l-llin^rnmL 
CiMurDform  lieprcsa  bolb  M.<J.  ^ad  S.O. 

PHYSOSTIQMA. 

This  substance  commonly  known  n.s  CiUjibiir  bean  is  an  irregular. 
kidney-shaped  bean,  about  an  inch  in  Icnuth  mid  tliroc-foiirtliM  nf  ;in 
inch  wide,  the  product  of  the  Phy.-;o.s(igni;i  vcncnojiuiii,  ;i  iKTciiiiial 
woody  creeper  of  Calabur,  Africa,  wticro  the  Iioiui  hns  boon  u.spd  l>y 
the  natives  as  an  ordeal  teat  for  criminals,  witches,  dr.,  .since  time 
immemorial.  It  owes  its  activity  to  tlm  alkaloid  phi/umftiiiniinc.  or 
eserine.  of  which  it  should  contain  0.1,'>  )Ktr  cent.  K.  Ilarnack  ami  1.. 
10  I C) 
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Witko^ki  have  dsBoribed  a  powerful  tetaninng  alkalcdd,  ealdbariM, 
which  ia  sometimes  abundant  in  oommeroial  extracts  <tf  Calabar  itn. 
It  ia  probably  a  decomposition  product  from  that  alkaloid  (aee  iIk 
Husemann).  laophyaottigmine  according  to  Ogju  ia  rinular  in  iti 
action  to  physostigmiiw  but  more  powerful. 

OOldal  Pr^aratloiu: 

Extnotum  PbjBOfltigmatia 1  to  ^  gnin  (OJ)06-OMS  Qbl). 

TinctuTft  Phraoatigmatia  (10  per  cent.)  .  .20  to  40  mininM  (1.2~2JI  Cji.). 
FhyMstigmitue  EUic^na  [ENrine  Salii^- 

l»te] A  to  A  F»"  (»-2  iraUgm.). 

FhjKWtigmina  aulphas A  to  ^  gnin  (1-2  ICUisni.}. 

Abaorption  and  Elimination. — No  apparent  irritant  action  oeenn 
from  therapeutic  doses  of  Calabar  bean  or  ita  alkaloid. 

Both  absorption  and  ehmination  are  very  rapid.  N,  Teich  and  Di 
Schweder  have  both  found  physostigmine  in  the  urine  half  an  hov 
after  its  ingestion.  Although  the  alkaloid  has  been  detected  in  varicn 
secretions  by  Dr&gendorS  and  his  pupil  Fauder,  it  chiefly  eaapa 
through  the  kidneys.  Its  effect  upon  the  urinary  secretion  haa  naitr 
been  studied,  excepting  in  that  Meison  states  that  it  decieaseB  tb  { 
excretion  of  urea  and  other  urinary  solids  in  paresis.  | 

Physl(dogIcaI  Action. — Nervous  SyOem. — Physostigmiiw  b  > 
depressant  to  the  motor  side  of  the  spinal  cord.  Upon  the  cerebnn 
it  has  no  perceptible  influence.  It  is  feebly  depressant  to  both  moltf 
and  sensory  nerves  but  the  paralyus  and  loss  of  reflex  activity  irtiid 
it  produces  are  undoubtedly  due  to  ita  action  upon  the  cord. 

When  an  animal  receives  &  small  fatal  dom  of  Calabar  bean,  after  a  time  nv- 
cvilar  tremors  appear,  and  almost  immediately  the  victim  falls  to  the  grouDd,  W 
lies  down,  in  a  state  of  perfect  muscular  flaccidity.  The  pupils  generally  coDtrut, 
and  the  respirations  become  slow,  irregular,  and  often  stertorous.  All  reflex  acticw 
are  almost  at  once  diminished,  and  this  diminution  grows  greater  and  greater,  initl 
it  ends  in  their  complete  abolition.  So  long  as  the  condition  of  the  motor  sysM 
allows  of  it,  evidences  of  sensibility  are  manifested  whenever  the  animal  is  in  u? 
way  injured.  According  to  Clementi  Papi,  the  voice  is  completely  lost.  The  ma- 
cular tremors  persist  during  the  whole  period  of  paralysis,  and,  indeed,  even  after 
cessation  of  the  respiration.  They  vary  greatly  in  intensity,  and  in  some  cases  in 
BO  severe  (Fraser)  as  to  simulate  general  convulsions.  As  the  minutes  go  by,  tin 
rhythm  of  the  respiration  becomes  more  and  more  affected,  and  at  last  death  takn 
place  from  asphyxia. 

Fraser,  Hamack,  Witkowski,  and  others  have  found  that  if  in  the  frog  a  peripb- 
eral  nerve  be  protected  by  tying  its  artery  and  the  bstrachian  be  poisoned  with 
Calabar  bean,  the  paralysis  in  the  protected  hmb  occurs  pari  jiomu  with  that  in  tlM 
remainder  of  the  l>Ddy.  Further.  Fraser  has  found  that  when  the  poison  is  applied 
directly  to  the  cord,  fibrillary  contractions,  due  probably  to  a  local  irritant  influewc, 
are  induced  in  the  muscles  supplied  from  below  the  point  of  apfdication,  but  in  a 
little  while  all  movements  cease,  and  even  galvanization  of  the  cord  itaelf  is  unabk 
to  eUcit  response.  It  is  asserted  by  Papi  and  other  investigators  that  the  extretDdr 
minute  dose  of  physostigmine  acts  as  a  stimulant  to  the  spinal  cord.  Althou^ 
this  may  be  true,  it  seems  at  present  writing  improbable* 

*  K5h1cr.  Itoubach.  unci  Dlh«rs  havp  affinnal  thsl  CalHbHrbean  prod uoM  « tetanic  In toxlsatiOD. 
A  pUuBible  explanntiQn  dF  Ihene  nin^ular  ub^^rvatiqnA,  and  ot  iDAny  oT  the  diBcrepanctCH  of  Authoii- 
tiM,  is  lo  he  louDrL  in  the  discQvery  of  calabarine.  Its  dittcovercjTt  ntalc  that  it  produoBa  fitu*  a 
violent  IctanuK.  and  alirrwardii  paralyxin.    It  m  plsin  hoH  its  preBanoein  wyiDg  udoudik  in  OatabU 
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Although  itiere  U  rduon  Tor  believing  that  phyaostkgniinc  in  capable  af  affecting 
both  mol«r  and  sensory  uerve-trunks,  yet  this  aclion  is  so  feeble  an  probably  to 
t*ke  no  pari  in  the  production  of  Hymptonie.  The  aflerenl  iierveti  are  Ions  HeiiKilivo 
thiu)  the  elTerent.  since  Fraser  liaa  found,  first,  thai  the  local  application  of  a  fttrong 
solution  of  the  poiaon  to  a  nerve  kilb  the  efferent  or  motor  Gbreti  before  the  afferent 
or  sensory,  although  the  functions  of  both  of  them  are  finally  abolished;  second, 
that  when  the  arteries  in  the  left  leg  of  a  frog  are  tied,  and  the  animal  poisoned 
both  with  Calabar  bean  and  strychnine,  there  coinea  a  tinie  when  reflex  movements 
arc  excited  in  the  left  leg  by  irritation  of  the  right  foot,  although  irritation  of  the 
left  foot  does  not  cau.se  movementa  in  the  right  1^, — i.e.,  the  impulse  is  able  to 
tmvd  up  tlie  poisoned  nerve  of  the  right  leg  but  not  down  it. 

The  extreme  feebleness  of  the  influence  of  physosligmine  ia  shown  by  the  fact 
thut  tlie  frog's  nerves  are  often  active  after  death  from  physostignia  (I.jkBchkcwich, 
Vinischgau,  and  FraHprl;  and  Fraser  1ms  ilel«rmined  that  after  the  fatal  renult 
tins  lieen  produced  rapidly  with  phyaosi  igmine,  the  rate  of  conduction  of  impulae 
in  an  nipid  in  the  nerve  to  which  the  poison  has  had  free  access  as  in  one  wliich  lioa 
been  protected  by  llw;  tying  of  its  arlcry. 

lies  of  power  In  the  motor  nerves  after  poisoning  by  Calabar  bean  has  been 
found  only  in  the  frog,  and  further,  only  when  the  dose  liiw  been  ho  snuill  that  the 
heart  hau  continued  to  beat  long  after  the  cessation  of  renpiration.  tto  that  the  nerves 
had  been,  as  it  were,  macerated  In  a  aolution  of  the  poison.  Hamack  and  WltkowKki 
deny  that  phyaoatigrninc  has  even  this  feelile  influence  upon  the  nerve-trunks. 
The  loss  of  power  is  probably  in  the  termination  of  llie  nerve  rather  than  in  the 
tnink,  fur  Fraser  found  that  when  all  the  blood-vessels  supplying  tlie  gastrocnemius 
muscle  were  cut  in  a  frog  and  tlie  animal  poisoned,  at  a  certain  time  irritation  of 
the  crurU  nerve  produced  spoams  of  the  gastrocucmlus  alone. 

Muscks. — The  large  dose  of  physoatigroine  produces  violent 
muscular  Iremora.  The  t;ontinuance  of  these  movements  after  death 
indii^ates  that  they  are  due  to  a  dii^ct  action  of  the  drug  upoo  the 
muscles.  This  conclusion  ia  established  by  the  experiments  of  Lasch- 
kewich,  of  Fraser,  and  of  l.«ven  and  Laborde.  All  of  these  iaveati- 
gatore  have  noted  that  after  death  these  contractioa^  are  iiicrea-ied 
by  exposure  to  the  air  and  by  tlirect  stimulation  of  the  muscles;  and 
Fra-ser  has  found  that  they  occur  in  the  frog  during  life  after  section 
iif  the  supplying  nerve,  and  also  in  a  muscle  actually  cut  out  of  the 
inxly.  Lasclikewich  haa  confirmed  the  latter  fact  in  the  ciise  of  warm- 
blooded animals,  and  Leven  and  Laborde  have  proved  that  previous 
destruction  of  the  lower  end  of  the  spinal  cord  in  a  guinea-pig  does  not 
prevent  the  development  of  the  muscular  twitchiiigs  in  the  hind  legs. 
Scliweder  contenda  that  the  action  uf  the  poison  is  not,  however, 
UfHtn  the  musciJar  structure  itself,  but  upon  the  peripheral  nerve- 
endingR  in  the  muscle,  basing  his  conclusions  especially  upon  the 
■aserted  fact,  that  previous  hypodermic  injections  of  atropine  or 
curare  prevent  the  development  of  rigidity  in  the  snake  poisoned  with 
phyNosligmine.  It  ia  certain  that  the  final  paralysis  produced  by 
physoatigma  ia  not  of  muscular  origin,  since  at  the  time  of  death  the 
contractility  of  the  muscles  is  in  no  way  diminished,  but,  on  the 
contrary.  Fraser  liiut  noted  that  los.^  of  contractility  and  rigor  mortis 
are  greatly  delayed  in  Calabar-bean  poisoning. 

bND  pRfiv^tion*  wcuM  mollify  rlinir  atrrifin.  The  ror>t4iri?li«A  ot  Koliirr,  of  Vmtschnu,  utd  of 
ItrHitiaib  >Ad  FrGhlich  arv  f hitromlly  opri*  *■>  doubt,  on  4omuDt  ut  rlitki  atatrmcnt*  Out  0id»bBr 
tiaan  l*lani«F*.  Ir  i"  vr-ry  pniUnlpk  rlA*  ilivrilnkHv  unpd  by  iKcrn  tnnr&inrtl  a  nolabLe  pflnentaire 
of  ■dahBriiM'. 
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Circutaiinn. — In  the  mammal,  after  therapeutic  and  even  toxic 
ciosei,  the  cardiac  action  of  physosligmine  is  subordinate  to  its  influ- 
ence upon  the  nerve-centres.  In  moderate  doses,  however,  it  causes 
a  marked  slowing  of  the  pulse  with  some  rise  in  the  arterial  pressure. 
The  slowing  of  the  pulse  is  probably  due  to  a  stimulation  of  the 
intracardiac  terminals  of  the  vagi,  although  some  authorities  attribute 
it  to  an  action  on  the  heart-muscle.  The  rise  of  pressure  is  brought 
about  by  an  influence  on  either  the  heart  or  arterial  muscles.  As  has 
been  shown  by  Eraser,  when  overwhelming  doses  of  the  poison  are 
administered,  especially  if  they  l>e  injected  into  the  jugular  vein, 
death  results  from  syncope,  or  from  consentaneous  failure  of  the 
cardiac  and  the  respiratory  functions,  and  the  heart  is  found  arrested 
in  diastole,  flaccid,  but,  according  to  Eraser  and  to  Amstein  and 
Sustsehinaky,  responding,  though  feebly  and  uncertainly,  to  direct 
stimulation.  In  the  poisoned  frog  the  early  contractions  of  the  heart 
are  slower  and  more  forcil)!e  than  the  normal  (Harnack  and  Wit- 
kowslti);  while  the  arrested  heart  is  insensible  to  stimuli  (Rossbach 
and  Frohlich). 

.\lthoiigh,  according  lo  ihe  experimenls  of  Fraser,  there  is  at  first  a  alight  fall 

of  tlie  bloofl-presHiire,  which  is  probably  due,  as  he  believes,  to  diniinithed  puliffi- 
frequency,  yet,  in  npilc  of  the  conlinuunce  ii!  ihe  nlmv  puise,  the  arterial  tetision 
floon  recoverw  itself,  and  rcniaina  (or  a  long  time  much  above  the  nomial  point, 
wliiie  at  the  same  time  the  individual  eardiae  beats  are  greatly  incmued  in  strength 
(Fraser,  Beimld  ftiiil  Giiiz*).  Finally,  the  urierial  pretwure  falls  far  b«low  normal, 
and  the  power  of  the  heart  ia  gradually  extinguished. 

That  the  rise  of  arterial  pressure  must  be  largely  the  result  of  a  stimulant  action 
tipon  (he  heart  or  upon  ihn  vessel-walla  ie  shown  by  the  finding  of  BeaMild  and  Gfitx, 
iliut  the  arterial  prcsHure  still  rises  under  the  influence  of  physoctigmine  aFler  aec- 
tion  of  the  spinal  cord;  and  by  that  of  Hamack  and  Wilkowaki,  that  when  the 
vnso-motor  centres  are  paralyicd  with  chloral,  phyaostigniiiie  causes  a  very  decided 
increase  of  the  arterial  pressure,  llie  facta— that  section  of  the  vagi  does  not  inter- 
fere with  the  produclion  of  the  cardiac  phenomena  of  Calabar  bran,  and  tliat  in  the 
frog  ph.N'Misligniinc  acts  in  its  usual  way  on  (he  heart,  although  the  brain  and  medulla 
liavi;  liei-n  destroyed  fVintschgaul;  also  tlial  when  physostigmine  ia  placed  directly 
on  the  heart,  or  into  one  of  its  chambers,  it  causes  a  long  dia«(ohc  pause,  followed 
by  eonlractions,  iaterniptod  by  pausea,  and  finally  by  resumption  of  regular 
conlracliona,  or  else  by  diastolic  arrest,  the  heart  still  retaining  its  power  of 
respiinding  in  an  enibamL-«srd  manner  to  stimiUi  (Fraser)^ would  appear  to  demon- 
Klrale  that  physosligniine  directly  aftecia  the  heart.  How  far  this  inJBuence  is  upon 
the  cardiac  ganglia  and  how  far  upon  the  tnuscle-tibre  lias  not  been  determined. 
It  seems,  however,  probable  that  physosligmine  alTecIa  the  cardiac  muscles  in  the 
same  way  bh  it  does  the  muscles  of  voluntary  life. 

There  is,  however,  much  reason  for  believing  that  physosligmine  uffccta  the 
peripheral  inhibitory  apparatus,  although  the  evidence  Is  not  entirel}'  clear,  Am- 
stein and  Sustscliinsky  found  in  robbitH  mid  also  in  guinea-pigs  tliat  the  influence 
of  galvanic  irrilotion  of  the  vagi  (tpon  the  heart  is  much  greater  after  than  before 
poisoning  with  physostigmine,  diaatohc  arrest  being  produced  much  more  easily 
and  continuing  nuich  longer  than  normal  after  the  withdrawal  of  the  stimuli.  More- 
over, after  having  roinplelely  paralyzed  the  peripheral  cardiac  vagi  in  the  rabbit 
by  large  doses  of  atropine,  they  restored  functional  power  to  theee  nerves  by  jnjec~ 
lions  of  Calabar  bean.     If  the  accuracy  of  these  experiments  be  admitted,  it  must 

•  Wf  hkvF  nol  Hni  Ihv  nrlliakl  paper  at  lb«w  kutlioritin  In  thv  Cmlnajalt  lar  Mtd. 
WUttnmhall.  I(M>7.  Init  ijudIc  iIifri  (ruui  llio  pap*'  of  .Kmiuia  uid  I4iuuduruliy. 
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tlMnUit,  bled  to  n— riuii  tke  urafUxd  n^i  I7 

of  tka  flo^tfo'^iaiMM,  or  to  the  mip|WH  bcHg 


to  hkw  BO  lanljvBg  eflbtt  vpim  th»  1*9; 

W»^>  we  nercr  panljMd   (Rmht,   Aloiltjoi 
■■d  Whkon^);   and  Uw  law  of  IudHjwmJ  pow  vlodi 
br  fkMv,  Bt^lmk  wd  FMUdh,  HuMck  and  Witfannid,  » 
■C>  vf  11k  1^  <l>to  ■M  4pnr  oad  to  loBg  aflcr  Uw  MMotMn  of  iMpinlMB 
it  M  «H7  imfaaUr  a 'MM'daiy  KHuh. 

IBB  qoHlMM  10  to  Qk  ffffrt  of  |di(jHMUpnne  iqMB  Uft  Uood-iwcu  Ciwiwt 
■H0A  to  potoirclf  uwcnd*    BrMuwe  iauimuib^  n  has  bom  faroopH  fat^ 
d  faj  FtaMcraad  Haikyio  ibe  lis^  of  ohatiimlioM  made  vpen  Uw  vcbof  the 
t.    Wc  hai«  ahM4r  anted  ov  bcficf  tfaat  Haa  aort  of  eridenre  m  of  TC17  little 
m.    ta  tbe  ftoa^  ■ataaoe,  aa  ommI,  it  m  catintr  (ontmficuay  «■  gnvB  by 
Mca«  niMreiie     (For  detoifa,  aee  tenth  ediiian  of  thia  tnaiiw.) 
Tbe  fart  that  tW  iito  of  anerid  pn^nm  fodueed  I7  pfaysoMigmiDe  after 
MB  of  the  eonl  ■  aoB  acailj  ao  peat  aa  in  an  manived  anunal  11M.1111I11.  but 
I  not  inwe,  that  the  dn^  aSerta  the  vaao-inntw  oentre.     AnaloB;^  moba  it 
Ihal  llii  laiaiiiii  Jlaia  in  Ihi  iiwti  iif  ilii    iimIi  riiiii   ilii   eiili  iieiail 
of  tha  poiaaB,  and  that  the  peripfarfal  nwtiBMkai  of  the  aiteriee 
n  lauduuBf  rin  of  blooa^masm.    In  cowwneiuig  tho  genual 
of  tho  drag,  it  BBiait  not  he  it>|D(tcn  that  ita  iufineuce  upon 
■dill ii III  to  ita  iufloeme  on  the  nerrwM  trtttaa*  and  that 
to  tha  Ha^nal  oeem  befoie  the  auge  of  canfiae  pabr  h  tencfaed   nidcaa 
toadn^  be  toJBCtod  dnectly  nto  the  heart  in  om  aheiiuniy  dose- 

Wwoi. — Aee(»ifiD|[  to  Fnao',  after  death  from  pbyBostigmiiie  tbe 
Umd  «MigBlate«  dowly  aod  loosdy,  and  the  red  disla  present  various 
UTCgnIaritieB  of  outline;  it  U  probable  that  these  changes  are  due  to  the 
long  asphyxia,  and  that  the  poison  does  not  directly  affect  the  blood. 

InUtHnet, — Intestinal  peristalsis  is  primarily  much  increased  by 
tbe  action  of  physostigma  (Westermann.  Papi.  Fra£ier>.  After  poison- 
ous doses  tboe  b  at  first  a  stage  of  exceedin^y  active  movements  in 
tbe  boweU;  then  spasmodic  tetanic  contraction  of  the  intestines 
oceun.  so  that  their  caUbre  m  very  much  diniinij^hed :  and  finally 
relaxation  and  dilatation  take  place,  .\fter  death  the  vermicular 
morementa  are  found  very  much  lessened  (Fraser)  or  altogether 
abcdished  (Tachau).  The  action  of  the  dnip  upon  the  intestines  appears 
to  be  peripheral,  due  to  contact  of  the  poison  in  the  blood  nith  the 
mDBCular  fibres  or  the  ner\'e-elements  in  the  walls  of  the  Ixiwels: 
for  Westennann  found  that  extirpation  of  the  cardiac  ganglion  had 
no  effeet  upon  tbe  action  of  the  drug,  but  that  tying  of  the  mesenteric 
and  of  the  eceliac  arteries,  before  poisoning,  prevented  any  increase 
is  the  peristalsis. 

Seertticn. — Physostigmine  probably  increases  nearly  all  secretions. 
Ita  action  upon  the  salivary  glands  is  often  decided,  and.  according 
to  Heidenbain,  is  not  prevented  by  atropine. 

*  F«T  s  diaeanHO  of  the  pecDliar  iBidlae  nlatioa*  M  phytNvticminp  and  mumrinr,  hv  Ihe 
br  Uanaak  Bad  Wiikcnndd.     TboK  aulbon  brlwvf  (hat  CUsbar  bno  rr\r  in  n^'iion  ihr 
diiMMl^  BM  b7  tmrmlyiioM  tb»  eudiac  iiihibilor7  ippsntu^  bul  tiy  MimulBlLuc 
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Circulalion. — In  the  mammal,  after  therapeutic  and  even  tone 
doses,  the  cardiac  action  of  physostigmine  is  subordinate  to  its  influ- 
ence upon  the  nerve-centres.  In  moderate  doses,  however,  it  causes 
a  marked  slowing  of  the  pulse  "with  some  rise  in  the  arterial  pressure. 
The  slowing  of  the  pulse  is  probably  due  to  a  stimulation  of  the 
intracardiac  terminals  of  the  vagi,  although  some  autlumtiea  attribute 
it  to  an  action  on  the  heart-muscle.  The  rise  of  pressure  is  brought 
about  by  an  influence  on  either  the  heart  or  arterial  muscles.  As  hi& 
been  shown  by  Fraser,  when  overwhelniing  doses  of  the  poison  arc 
administered,  especially  if  they  be  injected  into  the  jugular  vein, 
death  results  from  syncope,  or  from  consentaneous  failure  of  the 
cardiac  and  the  respiratory  functions,  and  the  heart  is  found  arrested 
in  diastole,  flaccid,  but,  according  to  Fraser  and  to  Amstein  and 
Sustschinaky,  responding,  though  feebly  ""d  uncertainly,  to  direct 
stimulation.  In  the  poi.soned  frog  the  early  contractions  of  the  heart 
are  slower  and  more  forcilde  than  the  normal  (Harnack  and  Wil- 
kowski);  while  the  arrested  heart  Is  insensible  to  stimuli  (Rossbach 
and  Frohlich). 


pUlDI, 

lormi^^H 


AJl hough,  according  to  the  experiments  of  Fraser,  there  is  at  first  a  slight  fill 
of  the  blood-pressure,  which  is  probably  due,  as  ho  believes,  to  diminifbed  pube- 
frequency,  yel,  in  spile  of  the  continuance  of  the  alow  pube,  the  &rt«ri&l  tetKion 
eoon  rctovora  itself,  and  remains  for  a  long  (inie  mucb  above  the  normal  poml, 
while  3t  the  same  lime  the  individual  cardiac  beats  are  greatly  increased  in  slfenglii 
{Fraser,  Behold  and  GOli*).  Finally,  the  arterial  preusure  falls  far  below  m 
and  the  power  of  the  heart  is  gradually  extinguished. 

That  the  rise  of  arterial  pressure  must  be  largely  the  result  of  a  stimulant  acliofi 
upon  the  heart,  or  upon  (he  vcssel-waUa  is  shown  by  the  finding  of  Bezold  and  GOlj. 
lliat  the  arterial  pressure  still  rises  under  the  influence  of  pliysoetigniine  oitertK- 
tion  of  the  spiiml  cord;  und  by  that  of  Hamact  and  Wilkowski,  thai  when  tht 
VBBO-molor  centres  are  paralyzed  with  chloral,  physostigmine  eausea  a  veiy  decided 
increase  of  the  arterial  pressure.  The  facts — that  section  of  the  vagi  docs  not  inler- 
fere  with  tlie  production  of  the  cardiac:  phenomena  of  Calabar  bean,  and  that  in  tlie 
frog  physostigmine  acts  in  il.«  usual  way  on  the  heart,  although  the  brain  and  medulU 
have  lieen  ticHtroycd  [Vintschgnu);  also  that  when  physostigmine  is  placed  dii«ctJy 
on  the  heart,  or  into  one  of  its  cliambers,  it  caiLieM  a  long  diaatolic  pause.  foUomd 
by  contractions,  interrupted  by  pauses,  and  finally  by  resumption  of  ropilw 
contractions,  or  else  by  diastolic  arrest,  iha  heart  aliU  retaining  iln  power  of 
responding  in  an  embarraBscd  manner  lo  stimuli  (Fraser)^ would  appear  to  demon- 
slrate  tliot  phj-sostigmine  directly  affects  the  heart.  How  tar  thia  in8uence  is  upon 
the  cardiac  ganglia  and  how  far  upon  the  muscle-fibre  has  not  been  determined. 
Il  seems,  liowever,  probable  that  physosligmine  affects  the  cardiac  muscles  in  Ihe 
same  way  as  il  does  the  muscles  of  voluntary  hfe. 

There  is.  however,  much  reason  for  believing  that  phyeostigmine  aflfects  ihe 
peripheral  inhibitory  apparatus,  although  (he  evidence  is  not  entirely  dear.  Am- 
stein and  SuHtschinsky  found  in  rabbits  and  also  in  guinea-pigs  that  the  influence 
of  galvanic  irritation  of  the  vugi  upon  the  heart  is  much  greater  alter  than  b^n 
|).iisoning  with  physosligmiiie,  diastohc  arrest  l)eing  produced  much  more  eutlf 
and  continuing  much  longer  than  normal  after  the  withdrawal  of  the  stimuli.  Mom- 
over,  after  liaviiig  completely  puralyaed  the  peripheral  cardiac  vagi  in  the  rabbit 
by  large  doses  of  utropine,  they  restored  functional  power  to  these  nerves  by  injee- 
tiona  of  Cabbor  bean.     If  the  accuracy  of  IhcHC  experiments  be  admitted,  il  mufl 


•  Wf  hnvp  nM  (HD  the  arlRiml  psper  al  ihrte  nutliariliH  in  Ihe  CnlmJUaff  fii  Itti, 

H'twcBKJiajl,  1SG7,  liul  i|UDlF  lliviii  Icuni  Ilic^  psper  of  Amalein  bdiI  l^iutachiiukji. 
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ftlso  be  admitted  that  physoatigmiae  ia  a  pMiwerfiU  sLimulant  to  the  peripheral 
cardiac  inhibitory  apparatus.  KOlJer.  however,  using  the  frog,  and  Rossbach  and 
FrOhlicb,  using  the  rabbit,  fulled  to  resuscitate  tlie  al.ropinized  vagi  hy  means  of 
physostigma,  but  a  negative  result  in  aueh  b,  ease  might,  be  due  to  an  improper 
proportion  in  the  doses  of  the  counter-poiaon,  or  to  tlie  atropine  being  employed 
in  overwhfliiung  amount , 

Phywostigmine  appears  to  liave  uo  paralyzing  effect  upon  the  vagi;  at  least  in 
warm-blooded  animals  these  nerves  are  never  paralyzed  (Fraser,  Anistein  and 
Stjstsi-hinsky,  Hamack  and  Witkowski);  and  the  Iosh  of  funcliotiiil  p<iwf?r  wliich 
has  been  (ietet-led  by  Fraser,  Rossliiich  and  FrOlilich,  Haniack  and  Witkowski,  la 
the  vagi  of  the  frog  does  not  appear  until  so  long  after  the  cessation  <if  respiration 
that  it  is  very  probably  a  secondary  result. 

The  nuestion  as  to  the  eiTecl  of  physoBtigniine  upon  the  blood-vessela  cannot 
at  present  be  positively  answered.  Evidence  concerning  it  has  been  brouglit  for- 
■■ard  by  Fraser  and  Harley  in  the  form  of  observations  made  upon  llie  wob  of  the 
frog.  We  have  already  slated  our  belief  that  this  sort  ol  evidence  is  of  very  little 
value.  In  the  present  instance,  aa  usual,  it  is  entirely  contradictory  bs  given  by 
different  olwervers.    {For  details,  see  tenth  edition  of  tliis  treatise.) 

The  tact  that  ihe  rise  of  arterial  pressure  produced  by  phyHosligmine  after 
aection  of  the  cord  is  not  nearly  so  gre4i(  as  in  an  uninjtu^  animal  suggests,  but 
does  not  prove,  that  the  drug  affects  the  viiso-iriotor  centre.  Analogy  makes  it 
probable  that  the  muscular  fibres  in  the  coats  of  the  vcsseb  share  the  wlde-apread 
muscular  action  of  the  poison,  and  ttiat  Ihe  peripheral  (.'onlrartion  of  the  urlencs 
is  an  efficient  cause  in  producing  rise  of  blood-pressure.  In  con.sidering  the  general 
physiological  action  of  the  drug,  it  must  not  he  forgotten  that  its  influence  upon 
i,tfae  heart  is  entirely  aubaeri-ieut  to  its  inHiience  on  the  nervous  system,*  and  tliat 
dattb  in  the  mammal  occurs  before  the  stage  of  cardiac  palsy  is  reached  unless 
the  drug  be  injected  directly  Into  the  heart  in  ovcrwiielniing  dose. 

Blood. — .\(^cording  to  Fraser,  after  death  from  phy.sostigmine  the 
blood  coagulatea  slowly  and  loosely,  and  the  red  disks  present  various 
irregularities  of  outline;  it  is  probable  that  these  changej^  are  due  to  the 
long  asphy.via,  nod  that  the  poison  does  not  directly  affect  the  blood. 

Inleslines. — Intestinal  peristalsis  ia  primarily  much  increased  by 
the  action  of  physostigina  {Westermann,  Papi,  Fraser).  After  poison- 
ous doses  there  is  at  first  a  stage  of  exceedingly  active  movements  in 
the  bowels;  then  spasmodic  tetatiic  contraction  of  the  intestines 
occurs,  so  that  their  calibre  is  very  much  diminished;  and  finally 
relaxation  and  dilatation  take  place.  After  death  the  vermicular 
movements  are  found  very  much  lessened  (Fraser)  or  altogether 
abolished  (Tachau).  The  action  of  the  drug  upon  the  intestine-s  appears 
to  t>e  peripheral,  due  to  contact  of  the  poi.son  in  the  blood  with  the 
muscular  fibres  or  the  nerve-elements  in  the  walls  of  the  bowels; 
for  Westermann  found  that  extirpation  of  the  cardiac  ganghon  had 
no  effect  upon  the  action  of  the  drug,  hut  that  tying  of  the  mesenteric 
and  of  the  cceliac  arteries,  before  poisoning,  prevented  any  increase 
in  the  peristalsis. 

Secretion. — Physostigmine  probably  increases  nearly  all  secretions. 
Its  action  upon  the  salivary  glands  is  often  decided,  and.  according 
to  Heideohain,  is  not  prevented  by  atropine. 


*  For  iL  dLfcTuwioa  at  the  poculiar  rardl^c  rielaiionn  of  ptiydor^tietnine  and  miixcnnne.  w«  the 
plLprr  by  Hsmack  sad  Wiikawski.  TIidh  nullian  believe  it.mt  Ui.lkbBr  beaa  sets  in  mutlnn  tbt 
heart  4FT<«t«'l  tn  itivEole,  not  by  parslyzing  (tic  cardiiu  mtiibilnry  nppHmtu^,  but  by  plirDulntiiig 
itw  eardue  mupeln. 
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Eye. — Physostigmine  producea  a  contraction  of  the  pupil,  wben 
applied  locally,  by  its  effects  probably  upon  the  peripheral  endint- 
of  the  nerves.  In  its  action  there  ia  probably  a  combined  paralysis 
of  the  peripheral  terminals  of  the  sympathetic  and  stimulalioii 
of  the  oculo-motor  nerve-endinga.  Within  certain  limits  it  will 
overcome  the  effect  of  atropine. 

The  closenesB  of  the  ariaJogy  between  the  pupillary  action  of  atropine  and  that 
of  phyNoatigmine  i.i  seen  in  ihe  fairt  llmt,  like  llie  former,  tlie  latter,  oa  stionn  t<y 
the  experiments  of  V6e  and  Leven  on  uhickens,  does  nol  affect  the  irides  of  binlj 
It  i&  probable  tluit  the  t.no  ulkuloids  are  directly  antugonislic  tn  iheir  4Vtioa  upon 
the  peripheral  nerve-endiugs  in  the  pupil. 

It  hus  been  held  by  various  authorities  tliat  if  galvanization  of  the  sympallifiK 
fibres  in  the  neck  fails  to  expand  a  contracted  pupil,  the  tnyoHia  mimt  be  due  io 
paralysis  of  llie  sympathetic.  Evidently,  however,  tliiH  is  asserting  too  much,  for, 
as  pointed  out  by  OrUnhageo,  it  ia  conceivable  thai,  ud  octilo-niotor  spasm  em  eim 
of  such  Intensity  tliat  the  anIagoniHtJc  nerve  is  unable  to  dilate  the  pupil.  The 
testimony  as  to  whether  galvanic  stimulation  of  the  tJjonputhetic  does  or  dow  noi 
dilate  the  phyaostigminized  pupil  is  somewhat  conflicting.  Sehulti,  and  Grtn- 
hagen,  each  affirms  that  dilatation  always  occufh;  while,  on  the  other  hand,  Guetav 
Engelhardt  lias  found  that  galvaniiation  of  the  cervical  sympathetic  has  no  efleci 
upon  the  physost  igminized  pupil.  The  experiments  of  Fraser,  of  Bernstein  ani 
Dogiel,  and  of  Rosenthal  would  seem  to  reconcile  these  differences,  and,  by  lliur 
accord,  to  prove  tliat  under  the  maximum  influence  of  Clabibar  beau  the  sympathetic 
nerve  is  powerless,  while  when  the  contraction  is  the  result  of  a  milder  inSuenre  of 
the  drug,  slimubtion  of  f!ie  sympathetic  nerve  will  catwe  some  dilalation.*  Fr»«r, 
and  also  Engelhardt,  have  found  tl^at  if  the  polca  ot  a  battery  be  applied  direclly 
lo  an  iris  even  nioat  profoundly  contracted  by  physost.igina,  immediate  dilatation 
occurs. 

On  the  other  hand,  the  ■wellJinown  force  of  the  mynais  indicates  that  it  is  nM 
due  simply  to  loss  of  power  in  the  dilating  fibres;  an  indication  which  is  corrolwraitd 
by  the  fact  tliut  section  of  the  cervical  sympathetica  will  not  produce  a  myuoii  a 
complete  aa  tliat  caused  by  physostigmine. 


StTMMART.— The  dominant  physloloffioal  action  of  physoe 
is  a  persistent  depreaston  of  the  motor  centres  of  the  spinal  oord,  in- 
volving also  the  respiratory  centres  In  the  medulla,  and  producing  loss 
of  reflex  action  with  an  inoreaslng  paralysis,  ending  in  death  fi^m 
centric  paralytio  asphyxia.  Contraction  of  the  pupil  is  usually  aeen  In 
the  poisoning,  and  is  always  produced  by  the  local  appUcatlon  of  the 
drug :  it  is  due  to  a  peripheral  influence  and  probably  to  paralysis  of 
the  s3mipathetio  nerve-fllamenta  with  stimulation  of  the  ooulo-motor 
nerve-endings.  The  motor  nerve-trunks  are  scarcely  affected,  but  in 
slow  poisoning  probably  suffor  some  depression  of  function  'which 
espeoially  affects  their  peripheral  endings.  Neither  the  cerebral  oortex 
nor  the  sensory  nerve  nor  the  sensory  nerve-centres  are  acted  upon, 
unless  secondarily  in  the  latest  stages  of  poisoning.  Phyaostigma  acta 
as  a  stimulant  directly  either  upon  the  muscle  structiu-e  itself  or  upon 
the  peripheral  nerve-endings  in  themtiscles.  The  influence  of  the  drug 
upon  the  cirotilation  is  entirely  subordtoate.  Early  in  the  poisoning 
there  is  a  riae  of  the  blood-preasure,  which  la  In  great  part,  if  notalto- 


•  Morp  rpccotly  Rombnch  and  FrOhlieh  affirniBd  tlat  )(ii1v»ni«iilio(i  ot  the  nyinpHbeUe  «jll 
tausm  ihUlntion,  i-vrii  »hpn  llj«  anion  of  ihe  phyanBtiKmine  is  nio^t  viKorout.  Ai  il  u  *tmf<^I 
CODOcivuhlo  that  1h«  vnnoui  nihcr  InvejitieiirorB  pliould  h&ve  been  to  ruucb  in  erTT>r.  il  ii  proiitfbw 
ttuil  ItniifbBoli  Bnd  Prahlioh  used  lucli  i>tronK  currenU  that  they  wen  din  ctly  I  rannai  I  led  latheiru 
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'Sether,  due  to  a  direct  Btlnaulatlon  of  the  oardlao  muscle  or  its  cou- 
tained  gaas^ia.,  although  It  is  probable  Cuot  proved)  that  there  is  some 
oontraction  of  the  blood-vessels,  which  may  be  due  to  ao  laQuence 
upon  the  muscle-flbre  in  the  veeael-walls  similar  to  that  upon  other 
muacle-flbres,  striated  and  uon-etriated.  We  have  no  information  as 
to  the  efTect  of  the  poison  on  the  vaso-motor  centre,  Aocording'  to 
some  authorities,  the  [>eripheral  vagi  are  strongly  stimulated.  InteS' 
tinalperistalslsisgreatly  increased  by  the  direct  action  of  physostigma 
upon  the  muscular  flbrea  or  the  peripheral  nerve-endings  in  the  intestl- 
nal  walls.  The  alkaloids  of  Oalabar  b«an  are  rapidly  absorbed,  and 
are  elinsinated  chiefly  by  the  kidneys. 

Therapeutics. — The  action  of  physostigma  upon  the  spinal  cord 
very  early  led  to  its  uae  in  spasmodic  affections,  and  especially  in 
Ulanus.  In  the  paper  of  B.  Roemer  are  collected  forty-seven  case:!, 
of  which  twenty  proved  fatal.*  In  trismus  neonatorum,  it  has  been 
employed  with  results  certainly  no  more  encouraging  than  those 
obtained  in  tetanus.  In  chorea  it  has  also  been  used  by  some  prac- 
titioners with  asserted  advantage,  but  further  experience  hardly 
justifies  its  administration. 

The  physiological  action  ot  physostigmine  upon  the  unstriped 
intestinal  muscle-fibres  has  led  to  its  employment  in  alony  of  the  mus- 
cular coat  of  the  bowels  and  other  similar  organs.  V,  Subbotin  has 
used  the  extract  with  the  happiest  results  in  a  case  of  chronic  bronchial 
taiarrh  with  intense  difspnma,  believed  to  be  due  to  weakness  of  the 
bronchial  muscular  fibres,  and  also  in  one  of  apparently  "-phantom 
tumor,''  with  'chronic  intestinal  dyspepsia  and  catarrh.  In  constipation 
dependent  upon  relaxation,  and  as  an  addition  to  laxative  pills,  we 
have  found  it  very  useful.  A.  Hilier  strongly  endorses  the  value  of 
the  extract  in  chrottic  intestinal  atony,  after  or  during  a  catarrh,  in 
the  convalescence  from  fever,  etc..  and  in  con»tii>otion  with  flatulence, 
in  mtteorism,  etc. 

Calabar  bean  ha;*  also  been  employed  in  strychnine-poisoning,  and 
a  recovery  obtained  after  the  ingestion  of  three  grains  of  the  latter 
alkaloid  is  reported  by  J.  W.  Keywortb. 

Jn  epilepsii,  some  trials  have  been  made  of  the  drug,  but  its  value 

bvery  doubtful.    Hamack  and  Witkowski  have  found  that  in  epileptic 

reuinea-pigs  physostigmine  causes  a  succession  of  fits  lasting  for  hours 

and  days.     They  have  further  noted  a  similar  influence  upon  man. 

Attention  has  also  been  called  to  the  employment  of  physostigma  as 

a  galactojfoijue,  the  extract  Ijeing  applied  to  the  breast  itself. 

Op}ithalmic  t/ees.t — The  instillation  of  a  drop  of  a  one-quarter  to 
one-half-pei^eent.  solution  of  eaerine  sulphate  into  the  eye  is  followed 
by  strong  contraction  of  the  sphincter  of  the  iris  and  by  spasm  of  the 
ciliary  muscle  which  adaptii  the  eye  for  the  near  point.  Its  action 
be^ns  in  about  one  minute,  usually  reaching  its  maximum  in  from 
twenty  to  thirty  minutes,  and  lasts  from  twenty-four  to  thirty-six 


*  For  rvfernnoM  Id  nHdifiDniiL  ra*«B  rv«  [3rh  ntUion  dF  this  vqrlc- 
t  Thii  ■eetiiiii  hu  bsea  wriiMn  by  ProlesBoi  Ueaise  E.  dn  SehwniDili. 


152 


GENERAL   REMEDIES 


hours.  The  intra-ocular  tension  is  reduced,  provided  it  has  been 
raised  above  the  normal  point  before  the  application  of  the  drug. 
Eserine,  when  first  instilled  into  the  eye,  ia  apt  to  produce  twitching 
of  the  eyelids  and  sharp  supra-orbitid  pain  due  to  its  causing  spasm  of 
accommodation.  It  is  used  by  ophthalmologists;  FirH,  to  reduce 
abnormally  high  intra-ocular  tension,  particularly  in  glaucoma,  and 
in  those  ocular  conditions  in  which,  other  things  being  equal,  it  is 
desired  to  diminish  the  intra-ocular  tension;  second,  to  prevent  pro- 
lapse of  the  iris  after  simple  cataract  extraction,  and  sometimes  to 
reduce  a  prolapse  when  this  has  occurred  in  the  periphery  of  the 
cornea  as  the  result  of  an  operation  or  of  a  perforating  corneal  ulcer; 
third,  to  limit  the  progres.s  of  deep  iilcers  near  the  margin  of  the  cornea, 
because  it  is  supposed  to  promote  absorption  through  dilatation  of 
the  ciliary  vessels  and  to  check  the  sloughing  process;  fourth,  to 
counteract  the  effect  of  the  milder  acting  mydriatics, — for  example, 
homatropine. — especially  in  eyes  in  which  their  use  has  tended  to 
raise  intra-ocular  tension;  fifth,  to  overcome  paresis  of  the  cihary 
muscle  resulting  from  various  diseases, — for  example,  diphtheria, 
dinlietes,  syphihs;  sixth,  to  reduce  the  vascularization  in  certain 
types  of  keratitis,  episcleritis,  and  scleritis,  pro\'ided  there  be  no  asso- 
ciated iritis.  Eserine  too  freely  used,  especially  in  hyperemic  eyes, 
is  capable  of  causing  slight  iritis,  the  so-caUed  eserine  iritis.  If  the 
indications  for  a  local  anesthetic  are  present  in  conjunction  with  those 
demanding  a  myotic,  there  i.s  no  objection  to  combining  in  the  same 
solution  eserine  and  cocaine,  or  e-scrine  and  dionino. 

Administration.— Physostigm a  is  frequently  administered  as  an 
extract,  but  the  alkaloid  is  preferable,  on  account  of  its  certainty. 
The  salicylate  is  preferable  to  the  .sulphate  as  more  permanent,  the 
sulphate  being  very  deliquescent. 

Toxicology. — So  far  as  we  know.  Calabar  bean  has  not  been  used, 
either  in  Europe  or  in  this  country,  with  criminal  intent.  In  liver- 
pool  seventy  children  were  accidentally  poisoned  at  one  time.*  Many 
of  the  victims  vomited  spontaneously,  and  thus  relieved  themselves. 
Those  brought  to  the  hospital  were  in  a  state  of  extreme  prostration 
and  muscular  relaxation.  They  appeared  to  suffer  almost  no  paia, 
some  of  them,  however,  saying  that  they  had  a  "  belly-ache."  Among 
some  thirteen  examined,  one  had  the  pupil-s  contracted.  The  only 
child  who  did  not  recover  was  excessively  weak,  and,  crying  out 
suddenly,  was  dead  of  syncope.  The  heart  was  found  relaxed  and 
flabby,  both  sides  equally  full  of  blood.  Half  a  bean  produced  in  a 
strong  manf  great  muscular  weakness,  tightness  across  the  chest, 
temperature  of  %.6°  F.,  very  slow,  intermittent,  irregular  pulse,  and 
collapse,  without  vomiting,  purging,  contraction  of  the  pupils,  or 
abdominal  pain.  Lodderstaedt  reports  a  hypodermic  injection  of  one- 
half  a  milligranmie  of  the  physoatigmine  sulphate  in  a  boy  nine  yearn 
old,  followed  in  a  quarter  of  an  hour  by  violent  headache,  free  sweat- 


's™ .w.  r  ff..  Oc(.  imt.  Mc. 

t  See  SI.  Banluiinntv  Horp.  lUp„  1S79,  (V. 
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puicnt  RcoTvnd.    Two  c^ji  :ook  »■-■»««:  ^be—  C'.I  en. <■    1.53 

pcAt  ndoesB  «  tbe  :»«.  — asculir  reiixiu:z.-  v  •:l^;:.^j(;,  wiJriy 
(fiUtcd.  immoTsbte  poses.  s=.i.  ■.-=  rwi^^Trr  ..f  i.-v:=sci,-'asaess,  vtviJem 
abdomin*!   pains,   •fix's,   tcjsc  *>.   i=.i   hiri:    reo-ivery  iher  syc* 

In  1>*4  EemwaehMr  tr?:  2se^  s-o,-*ss:-i;T  s-:rv?i=*  u;  ?-5SO- 
stigmi-pcisonzBf.  i=ii  iberebv  ^arw-i  rz^ws  dUc-.asi.'c  i::i  nsacArvh. 

IHibGafacd  &TV  cxpcc™sEii  cpcc  (. e^nnas.  v^jir^  vkv  ^>*^  >ln:aim  ~  ibai  a 

pmvd  &£>!  doK  c<  ptT9MC2^±3e  vac  E'nc  ~  e^s.  cur  aai  rro^TvCT  ofruJjmi 
br  tbe  lar  of  ixxi4kc>I  (kecs  cc  atnr-n^if.  In  I?A>  &~i«c'.f  BBr:bi.-K«.  of 
Gacunaa.  oe  -Jx  ktcs^^  at  *  :«v  ns^  iaoK^Tv  eroerjafga.  s:r.*«ti  a;  a 
coathMiua  oppoBW  ^o  uiu  of  Bc«33eT-J3F. 

1b  an  extmneh'  kfucvx^it  njgjjr^  w^<:h  —'■^'  «^  hlvi  af  a  SkUd  :o  aaT 
one  K>*l»lug  thr  antaxcciK^  acJ>:=  oc  pooica}.  F;aMr  Ots>.-O!:ra:<ii  -.ban  viiain 
tmiMin  Emits  airofiar  rraj-  be  reii*»i  '.ircc  »»  a  em^tw-irri-.a:;-.  nxsca  :o  jiyso- 
Mipnia'.  H«  fotnal  vbai  ia  ue  Tsbti'.  oae-df^jf^^  cc  a  f— «•■•  oi  a::vn3r  f»~^  FjLt.i!9«- 

bJir  ■P'afrwifw  ooe  a^d  a  half  btr.  dk  :vxr  -.br  i fi:^  ^ig«  ^v  Calabar 

bcaJo.  op»  (drtie'Ji  of  a  praii:  of  a::v^xi>r  Kr.:>i  ovmorae  t*\>  to  :  w  aai  a  bilf  ■— «» 
the  mini=3ni  Irt&al  daec  oi  pfcT»jnig:r_-3f .  a=ii  •j:iw-cf:i«i3  »i*  *-jSrt*e:  &c 
iluce  limta  ibe  '"-"•'•■''~"  fatal  dosr.  Wb«=  ic^  •'-•■"  :be  W:bal  ikwp  of  ptvio- 
■ipwrw*  w  BTcn  'o  tbe  labbc:.  atnTpiae  «ai  ^''Rfieai  ;o  ili>  fixxl.  1::  aE  ;bMF 
Hill  U«  aiTopiiw *ac  giirs £tv  inicuTrs after  tbe ptTTWRyr.-.af.  N\^ rsptnoDrau 
me  mwle  br  Fiaca-  lo  ms  tIw  ral-Jt  <<{  ptinoRipnior  in  a:n>piap-f*.'-i»>a:nf. 
Theae  expsimmu  of  Fiawr  hair  bmi  in  accnr  dcpvr  «m£iTanl  br  iV  i3ipKf«cl 
Ttaranhes  of  A=aga*.. 

J.  Pal  asserts  'hat  phy?o5!:j:r.i:ie  :?  an  ar.::i.~:e  :o  curare:  it 
being  possible  vrr.h.  l:  to  brlni:  alvjt  vluiitarj'  rv^pirst:,:-.  ::■.  a:-. 
animil  w'nich  his  b-een  entirely  par^lyie-i  :y  ;he  is.^-th  Aiv.o.-iiar. 
poison.  We  know  i.f  no  exi>erl=:en'-s  is  to  the  value  of  c-riire  i:: 
phy  sost;  gdine-p.'iso  n;  ne. 

HVDROBRO.MIC  ACID. 

Hydrobroirie  acid  i*  re^'ogiu^ed  by  ihe  Phan:'..'H'v''p.v:;i  ;r.  the  iVmi 
of  &  ten-per-<eni.  soiytion.  This  is  a  ci'lorSess.  oiiiTK-s.*  Ii>jiiiti  with  h 
stronely  acid  taste,  OaaoooJr.1  of  iis  irritant  ai-tivn  upor.  thesiomaoh 
it  is  comparatively  little  used  in  the  fonn  of  the  scid  itsei:  but  is  ciiierly 
employed  in  the  I'onn  of  one  of  its  saits.  Oi  tiiese  then-  atv  oi^.oial. 
ammonium,  calcium,  lithium,  potassium,  sodnini  and  stroiniuni 
bromides.*  The;*  all  occur  in  the  fiTiu  of  colorless  or  whito  crystals 
of  a  biHerish  salty  taste,  freely  soluble  in  water  and.  with  the  exccit- 
tion  of  potassium  bromide-  atso  soluble  in  alcohol.  .\I1  exivi't  the 
potassium  and  ammonium  salts  are  niv>re  cr  less  hyirri'si'oi'ii". 
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IjtcompatibilUieB. — The  hydrobrotnides  of  many  of  the  alkaldds 
are  insoluble  in  water  and  therefore  care  should  be  observed  in  com- 
bining bromides  in  solutions  containing  alkaloids.  Potassium  chionte 
and  tincture  of  ferric  chloride  Uberate  free  bromine  when  broui^t 
into  contact  with  the  salts  of  hydrobromic  acid.  The  bromides  ue 
also  incompatible  with  spirit  of  nitrous  ether  and  with  calomel. 
OfflcUl  Preparations: 

Aeidum   Hydrobromicum   Dilutum  (10   per 
cent.) 1  fluidrachm  (*  C.c). 

Ammonii  Bromidum 10  to  60  grains  (0.&-4.0  Gm.). 

Calcii  Bromidum 10  to  60  grains  (0.6-4.0  Gm.). 

Lithii  Bromidum  10  to  60  grains  (0.6-1.0  Qm.). 

Potasaii  Bromidum 10  to  60  graina  (O.ft-4.0  Gm.). 

Sodii  Bromidum 10  to  60  grains  (0.6-4.0  Gm.). 

Strontii  Bromidum 10  to  60  grains  (0.6-4.0  Gm.). 

Absorption  and  Elimination. — The  bromides  are  freely  absorbed 
and  circulate  in  the  blood  as  a  bromide.  Elimination  takes  place  to 
a  certain  extent  through  the  akin,  and  probably  largely  through  the 
intestinal  mucous  membranes,  though  the  chief  avenue  is  the  Iddney. 

P.  Guttmann  has  recognized  bromiDe  in  the  contents  of  the  acne  puBtuhi  of 
bromism;  Bill  detected  the  bromide  in  marked  quantities  in  the  feoes  of  mai  tskiug 
it;  and  H.  Quincke  found  that  when  forty  grains  of  sodium  bromide  were  gira 
to  dt^  with  intestinal  fistula,  two  and  a  half  hours  afterwards  the  int^Btina]  jiiett 
were  free  from  the  bromide,  which  reappeared  in  them  three  to  six  hours  l&ter.  Tbt 
salt  has  been  found  by  Voisin,  Amory,  Namias,  Bill,  etc.,  in  the  saliva  and  in  tlie 
urine,  and  by  Amory  in  the  perspiration.  In  the  body  of  a  man  who  died  irtile 
taking  it,  M.  Namias  found  it  in  all  the  liquids,  as  well  as  in  the  brain,  liver,  spnil 
cord,  lungs,  etc.  The  rapidity  of  elimination  seems  to  vary;  thus,  Amory  recovered 
one-liulf  of  file  amount  ingested  during  the  first,  and  one-tliird  during  the  second, 
twenty-four  lioiirs,  and  \\  are  (Thesis  ot  H.  P.  Bowditch)  obtained  a  little  more 
tliiiu  !i!ilf  of  the  amount  ingested  in  tlie  urine  of  the  sueceeding  thirty-two  hours, 
while  Hill  u;is  not  iilile  tci  get  more  tluin  one-eighteenth  of  it  dining  the  first  day. 
Bill  liin  frequi'nlly  found  the  bromide  in  the  urine  two  weeks  after  the  last  dooe 
has  l)e<'ii  exhibited;  mid  llabuleau  lias  seen  its  presence  persist  under  similar  circum- 
sliinces  foramoull:.  Afc'ordiiig  1o  T.  Hondo,  when  the  diet  is  rich  in  sodium  chloride 
the  bromides  are  eliniiiuited  much  more  freely  than  when  common  salt  is  withheld. 

AVhcn  a  brnmidn  is  given  continuously  it  accumulates  in  the  body 
and  may  be  found  in  every  tissue,  but,  according  to  Doj'on  and 
CiiKcncuve  (confirmed  by  Imto  nnd  Herljert),  it  is  stored  up  in  the 
nervo-centre.s  mucli  more  largely  than  elsewhere. 

Physiological  Action. — The  bromides  in  sufficient  concentration 
ni-o  poisonou.s  ;ipi>!irently  to  all  forms  of  animal  protoplasm.  They 
show,  however,  a  selective  action  tipon  the  nervous  .system. 

Nervous  Syntt'tn. — In  man  and  the  higher  mammals  the  first  action 
of  the  bruinides  is  upon  the  brain,  in  which  they  seem  to  depress  both 
the  intellect  and  the  psycho-motor  ureas.  After  larger  doses  there  is 
also  depression  of  the  .spinal  cord.  In  the  frog  the  bromides  give  a 
loss  of  reflex  power  at  a  time  when  voluntary  motion  persists,  indicat- 
ing that  their  first  action  in  these  animals  is  upon  the  sensory  side 
of  the  spinal  cord.     In  larger  quantities  there  is  also  depression  of 
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the  motor  tracts  in  the  cord.  It  Is  probable  also  that  in  these  animals 
there  is  a  depression  of  the  sensory  nerve-endings.  That  a  large  dose 
is  capable  of  affecting  the  sensory  system  in  man,  as  well  as  in  the 
frog,  13  shown  by  the  fact  that  in  several  eases  mora  or  less  complete 
genera]  cutaneous  anesthesia  has  followed  the  ingestion  of  the  bromide. 

Potaesium  bromide  administered  to  frogs  in  minute  doxea  produi^es  as  a  firal 
iCMult  »  lotanoid  condition,  in  which  there  may  be  wry  marked  opiBtbolonos, 
After  a  short  time  this  stage  of  niimculDr  excitement  gives  way  to  one  of  grifut 
niu^'ciilar  relax&tion  and  lotal  abolition  of  reHex  actionti.  Voluntary  movoment!!, 
however,  ofl«n  occur  during  tliis  period,  and  the  frog  whiclj  Iib»  been  lying  limp 
and  appMrently  tlcod  will  startle  the  obnervor  liy  a  sudden  vigorou.s  ]c»p.  TIijh 
fact  bu  been  so  frequently  wilnewietl  lliat  there  can  be  no  doubt  of  itH  tnith,* 
Very  early  id  the  paralytic  atjige  lite  reapiratory  movomenla  uro  affected,  and 
tbey  gradually  grow  less  until  their  finid  arrest.  Upon  mnmninl«  (Kulflntierg  and 
Guttmann)  ihe  bromide  acts  very  much  a.^  upon  frogs,  inducing  progressive  paraly- 
sis, depression  of  lemperatun},  and  death  liy  asphyxia  when  given  in  small 
liaonous  do.ses;  and  great  dislurbunce  of  the  circulation,  with  finally  diastolic 
irmst  of  the  heart,  wlien  very  freely  odminislcrcd. 

The  pereislenoe  of  voluntary  movement  in  the  frog  after  the  abolition  of  reflex 
ions  shows  that  the  influence  of  the  drug  is  not  chiefly  exerted  upon  the  cerebral 
itres  of  motor  impulse,  nor  upon  tha«c  cells  of  the  cord  wliich  originate  movement, 
it  upon  either  the  alTerent  nerves  or  those  portions  of  the  cord  nliich  Iraminut  llle 
pulse  from  these  nerves  to  the  cells  presiding  immediately  over  motion.  Both 
wisky  and  PuTBCr  found  tlial  death  occurred  from  snudi  doses  before  the  motor 
rve-lrunks  and  the  muscles  liad  lost  their  irritability  (confirmed  by  Sul.ison). 
This  being  ro,  the  ijuestion  arises  whether  the  pjiralyais  lie  spinal  or  due  to  paralysis 
if  the  periplierul  afferent  nerves.  There  is  an  apparent  conflict  in  the  evidence 
Ipon  Uiia  point.  Etilonberg  and  Guttmann  found  that  when  access  of  tlio  poinoti 
prevented  lo  one  or  more  limits  by  tying  tlie  orteries,  reflex  actions  were  abol- 
tailed  in  theie  parta  as  rapidly  us  in  others.  Similar  results  liave  been  obtained  by 
Lewisky,  by  Roberts  Barlholow,  by  Purser,  and  by  Laborde.  On  the  other  liand. 
DumourEtle  and  Pelvetie  assert  a  contrary  result.  Unfortunately,  they  do  not 
pve  the  details  of  their  experiments.  They  state,  however,  tliut  if  the  lumbar  plexus 
>f  ve»»eU  be  tied  before  the  poisoning,  the  fore  feet  lose  their  reflex  activity  before 
Uie  liinder.  It  seems  well  establislied  that  eutaneoiis  anesthesia  in  greater  or  lens 
accompanies  the  loss  of  reflex  activity;  for,  as  I'urser  saya,  a  poisoned  animal 
able  to  jump  submits  lo  pincliing,  pricking,  buniing,  etc.,  without  moving. 
rg  and  (iuttmunn  liave  seen  Ihe  same  thing  in  some  rabbits.  Uainourelre 
PeK'ettc  imve  noticed  a  condition  in  which  electrical  stimulation  of  a  iiurve- 
ik  produced  marked  reflex  action,  although  no  excitement  of  Ihe  skin  supplied 
the  afferent  Bbres  of  the  nerve  ww  capable  of  doing  this,  showing  tlial  the 
liemitiea  of  the  setisitive  nervc«  an*  affected  l«fore  the  trunkfi.  The  evidence 
i,  we  think,  sufficient  lo  prove  that  the  bromides  affect  all  parts  of  the  nen'oiis 
ID  of  the  lower  animala,  but  that  the  cerebrum,  the  motor  tract  of  the  eonl, 
id  the  efferent  nerves  are  the  last  portions  lo  be  affected;  tlial  the  most  sensitive 
its  action  is  the  receptive  portion  of  the  cord, — lliat  which  receiver  and  Iranh- 
nita  reflex  impulses, — and  next  lo  this,  and  perhapK  almost  equally  susceptible 
itb  it,  are  the  peripheral  ends  of  the  afferent  nerves. 

Upon  the  cerebrum  of  the  liigher  aiiiniaU  llie  bromides  uniloubtedly  exert  an 
nfluenoe,  and  the  researches  of  .\lbertoiii  have  thrown  much  light  upon  the  useful- 
of  the  drug  in  epilepsy.  Thai  observer  found  tlutt  when  administered  to  dogH 
iie  bromide  depreases  very  markedly  the  power  of  Ihe  miitor  lone  of  the  cerebral 
CMtex  to  respond  to  stimuli,  and  to  give  forth,  on  decided  irritation,  epileptic  dis- 
hargea;    it  was  also  discovered  that  this  action  of  Ihe  bromide  was  much  more 
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decided  when  Ihete  had  been  a  prolonged  saturation  of  the  system  with  the  irvg 
thiui  afier  a  aliigle  large  or  even  toxic  doae.  According  to  the  researches  o[  A. 
Crisafulli,  the  action  of  tlie  bromidea  upon  the  cells  of  the  cerebral  corles  is  so  poww- 
ful  tliat  vacuolization  and  other  demonstrable  rhanges  arc  produced  by  it.  Tir 
intellectual  symptoms  of  bromism  show  that  in  man  the  action  of  the  bromide  on 
the  cerebral  cortex  is  more  marked  tlian  in  the  lower  animals,  on  aecounl,  no  douiii, 
of  the  higher  cerebral  development.  The  drug  in  other  respects  acts  upon  man  u 
upon  lower  mammals,  lowering  the  reflex  excitability  of  his  spinal  cord,  p*ralfiui| 
the  ends  of  the  peripheral  nerves,  etc. 

According  to  the  reaeurches  of  B.  Schtdze,  there  is  under  the  icfluence  of  tic 
bromide  a  decided  decrease  in  the  elimination  of  phosphorus, — an  indication  i!al 
the  protoplasmic  molecular  changes  in  the  nervous  syHtem  are  lessened  by  the  dnt 

Cirniiation. — The  experiments  of  J.  G,  Schouten  and  others  have 
shown  that  potassium  bromide  when  given  in  large  doses  lowen 
the  blood- pressure  by  weakening  the  heart.  This  effect  is,  however, 
probably  to  be  attributed  to  the  potassium  rather  than  to  the 
hydrobromic  acid.  In  the  physiological  studies  of  E.  T.  R«ichert. 
hydrobromic  acid  was  found  to  produce  a  temporary  elevation  of  the 
blood-pressure,  which  was  attributed,  without  proof,  to  vaso-motor 
spasm  of  peripheral  origin.  Large  doses  were  directly  paralyztml 
to  the  heart. 

Temperature. — In  warm-blooded  animals,  toxic  doses  of  potassium 
bromide  lower  very  decidedly  the  temperature.  There  have  beeo 
no  calorimetric  experiments  to  determine  whether  this  fall  of  tem- 
perature is  due  to  a  diminished  heat-production  or  an  increase  in 
heat-elimination. 

A'u(rrfio/i.^The  symptoms  of  bromism  show  that  hydrobromic 
acid  has  a  distinct  influence  upon  the  general  nutrition.  The  experi- 
ments of  Schulze,  Chittenden  and  Culbert  seem  to  show  that  bromides 
increase  the  excretion  of  urea  but  diminish  the  output  of  phoaphoriLi. 
Rabuteau  on  the  other  hand  in  a  single  experiment  found  that  the 
elimination  of  urea  was  slightly  diminished  by  potassium  bromide. 

STJMM  A  BY.  —When  in  Bufflcient  concentration  hydrobromio 
acid  acts  as  a  powerful  depressant  upon  all  of  the  biffber  tisBuea. 
It  is  absorbed  rapidly  s^d  ellmlDated  in  all  the  seoretioos  more 
slowly ;  BO  that  Tvhen  given  oontinuouBly  it  accumuiates  and 
causes  bromism.  The  portions  of  the  human  organism  most  sensi- 
tive to  Its  influence  are  the  whole  cerebral  cortex,  the  receptive 
side  of  the  spinal  cord,  and  the  afferent  peripheral  nerve-endingB. 
The  influence  of  the  bromides  upon  the  circulation  is  subordinate  to 
Its  action  on  the  nervous  system. 

Therapeutics. — The  bromides  are  employed  by  the  therapeutist 
to  quiet  cerebral  ejciiement  when  not  inflammatory  in  its  nature;  to 
lessen  over-susceptibility  of  the  spinal  centres  of  reflex  action,  or  of 
the  peripheral  afferent  nerves  which  lead  to  these  centres;  and  to 
subdue  nervous  excitement  of  the  genital  syst«m. 

The  bromides  are  contraindicated  by  an  excessive  irritability  of 
the  gastro-intestinal  mucous  membrane;  when  such  condition  exists 
they   may   provoke  exhausting   diarrhcEa.      Great   exhaustion. 
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especially  great  nutritive  exhaustion  of  the  nerve-centres,  is  &  contra- 
indication to  their  use.  Thus,  owing  to  the  excitement  that  attends 
eonjusionat  insanity, — i.e.,  the  insanities  following  child-birth,  typhoid 
fever,  surgital  operations,  etc., — bromides  are  frequently  administered 
in  large  doses,  to  the  great  detriment  of  the  patient.  We  are  well 
convinced  that  under  such  circumstances  they  greatly  lower  the 
nutrition  and  check  recovery.  In  tiie  same  way,  in  cerebral  saftcmng, 
aeniU  dementia,  and  allied  disorders,  they  must  be  used,  if  at  all, 
knly  with  the  greatest  reserve. 

There  are  various  forms  of  nervovt  exdtement,  or  unrest,  such  as 
sometimes  follow  excessive  intellectual  toil,  anxiety,  and  other  nervous 
strain,  or  occur  during  convalescence  from  acute  disorder,  in  whlrh 
the  salt  DOW  under  consideration  is  very  valuable.    The  same  may  be 
kaid  of  some  forms  of  hysteria.    In  some  cases  of  neuralgia  the  bromide 
■Affords  great  relief,  but  in  the  majority  of  cases  it  fails.    It  has  seemed 
Pto  us  useless  in  neuralgia  dependent  upon  anemia  or  want  of  power; 
and  our  experience  agrees  with  that  of  Anstie,  that  it  is  especially 
useful  in  persona  of  good  nervous  power,  muscular  force,  and  activity 
of  circulation.    As  an  hypnotic,  it  is  employed  in  wakefulness  from  ner- 
■vous  excitement  and  in  delirium  tremens,  but  is  of  very  feeble  power. 
I       The  chief  use  of  hydrobromic  acid  is  to  lessen  motor  activity.    It 
Ee  especially  in  epilepsy  that  it  has  attained  a  well-de.'servcd  reputation, 
Idoing  far  more  good  than  all  other  remedies  combined,  sometimes 
npparently  effecting  cures,  more  commonly  ameliorating  the  symp- 
Inms.  but  occasionally  failing  entirely.    There  is  no  known  method  of 
distinguishing  before  trial  with  any  certainty  in  what  cases  it  will 
do  good.    The  assertion  of  Trousseau,  that  it  is  least  efficient  in  the 
mild  form  of  the  disorder  knowTi  as  petU  vial,  accords  with  our  experi- 
ence.    The  most  brilliant  results  have,  as  a  rule,  been  obtained  in 
cases  of  not  too  long  duration  in  which  the  fits  were  frequent  and 
severe.    The  governing  principle  in  its  use  is  to  try  it  in  every  case, 
tnrreasing  the  dose  until  a  mild  degree  of  bromlsm  is  induced,  and 

» being  guided  by  the  results. 
The  drug  is  also  often  efficacious   in   various  reflex  spasmodic 
neuroses:   in  the  vomiting  of  pregnancy  or  of  -uterine  diseases;   in  the 
gastric  convulsions  of  children;   and,  according  to  J.  T.  Rothrock,  in 
preventing  the  so-called   urethral  jever  induced  in  very  susceptible 

I  males  by  the  introduction  of  the  catheter  or  bougie,  it  is  very  useful. 
The  physiological  action  of  the  salt  seemingly  indicates  that  it  is  one 
of  the  remedies  best  suited  for  the  treatment  of  tetanus.  Clinical 
experience  certainly  accords  with  this  conclusion:  in  a  table  pub- 
lished in  previous  editions  of  this  treatise  were  collected  thirty-four 
cases  of  tetanus,  nearly  all  traumatic,  treated  chiefly  by  potassium 
Ibromide,  with  but  four  deaths.  Not  less  than  a  half-ounce  of  the 
lit  should  be  exhibited  in  the  day,  and  at  night  hydrated  chloral 
should  be  used  as  an  hypnotic. 

In  strychnine-poisoning,  Saisson  has  demonstrated  the  value  of 
Ithe  bromide  by  experiments  on  animals,  and  Charles  B.  Gillespie 
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and  C.  L.  Bard  have  each  reporLed,  under  its  use,  recovery  withoul 
vomiting  after  the  ingestion   of  three  grains  of  the  alkaloid. 

In  nervous  excitement  connected  with  the  genital  funrlion,  the 
bromide  is  often  of  value.  When  there  is  actual  inflammatory  disease, 
as  in  gonoirhirn,  the  drug  frequently  fails  to  effect  the  desired  end. 
If,  however,  there  be  no  organic  lesion  of  the  orgfins  or  of  their  nerve- 
centres,  the  continued  dose  will  usually  succeed  to  a  greater  or  tesj 
extent.  We  have  found  the  remedy  effective  in  cases  of  semi-impo- 
tence from  over- irritability  of  the  organs  causing  emission  too  swid 
during  attempted  sexual  congress.  There  is  abimdant  evidence  as 
to  its  value  in  m/inpkotnanm.  As  an  adjuvant  to  other  physical  tmi 
moral  measures  of  relief,  the  salt  may  be  used  with  satisfaction  in 
men  suffering  from  masturbation.  In  nervous  symptoms  occnrriDi 
at  the  time  of  tho  menopause  or  complicating  uterine  disease,  ami 
in  the  peculiar  train  of  morbid  phenomena  arising  from  the  for 
suppression  of  the  sexual  function  in  vigorous  individuals  of  eil. 
sex  to  whom  circumstances  have  denied  marriage,  the  bromides  tia 
almost  a  unique  power. 

Bernard  affirms  that  potassium  bromide  in  doses  of  from  tweniv 
to  forty-five  grains  a  day  removes  with  marvellous  quickness  vuUarii 
enlargepienls  of  the  spleen. 

Administration.^The  action  of  bromine,  whether  combined  »il 
hydrogen  to  form  hydrobromic  acid,  or  with  a  base  to  form  a  bi 
mide,  is  always  the  same,  but  the  action  is  more  or  less  modified 
according  to  the  physiological  effects  of  the  base  with  which  it  is 
combined;  thus,  potassium  having  marked  depressant  action  of  itself 
upon  the  central  nervous  system,  the  potassium  bromide  is  the  most 
actively  depressant  of  these  salts.  The  ammonium  radical  is  stimu- 
lating in  its  effect  upon  the  spinal  cord  and  therefore  this  salt  is  less 
useful  as  a  spinal  depressant  than  almost  any  other  official  bromide. 
Also  the  activity  of  the  bromides  probably  bears  a  relation  to  the 
percentage  of  bromine  in  their  composition;  it  is  interesting  to  note 
therefore  that  calcium  bromide  contains  eighty  per  cent,  of  bromine; 
sodium  about  seventy-seven  per  cent.;  potassium  salt  about  sixty- 
seven  per  cent.,  and  the  strontium  bromide,  aixty-five  per  cent.; 
a  fiuidrachm  of  the  dilute  hydrobromic  acid  is  equivalent  to  about 
8  grains  of  sodium  bromide.  For  general  purposes  the  sodium  bro- 
mide is  probably  the  salt  of  preference,  although  frequently  the  best 
results  are  obtained  by  combining  several  of  the  bromides. 

When  the  bromides  are  used  in  chronic  conditions  it  must  be  borne 
in  mind  that  on  account  of  their  comparatively  slow  elimination  there 
is  a  marked  tendency  for  them  to  accumulate  in  the  system  and  that 
therefore  when  used  over  long  periods  of  time  they  must  be  given  in 
much  smaller  doses  than  when  used  in  a  single  dose.  While  it  is 
perfectly  safe  to  give  one  or  two  drachms  of  sodium  bromide  or  even 
more  at  a  single  dose,  in  diseases  of  prolonged  duration  such  as  eju- 
lepsy  this  quantity  cannot  be  exceeded  in  the  twenty-four  houis 
without  danger  of  unpleasant  symptoms.    The  action  of  the  bromide, 
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as  already  mentioned,  \a  the  human  being  is  \ess  depressiuit  upi>n 
the  sjtinal  cord  than  upon  the  brain,  therefore,  when  this  drug  is 
uschI  in  the  treatment  of  spinal  convulsions  such  as  tetanus  or 
strychnine-poisoning,  it  is  necessary  to  give  very  large  quantities. 
Iq  tetanus  two  to  three  drachms  sliuuld  be  administered  every  two 
or  three  hours. 

On  account  of  the  irritant  action  upon  the  stomach  the  bromides 
should  always  be  given  well  diluted. 

Toxicology. — So  far  as  wo  know,  no  fatal  case  of  acute  poisoning 
by  potJissium  bromide  is  on  record.  In  our  own  experience  an  ounce 
taken  by  mistake  by  h  young  adult  produced  violent  pain  in  the 
oesophagus,  nausea  with  a  little  vomiting,  great  thirst,  feeling  of 
weight  in  the  head,  and  excessive  sleepiness,  which  lasted  for  three 
da\'8.  In  a  case  reported  by  Dougall  an  ounce  and  a  half  taken  within 
twenty-four  hours  was  followed  by  eoraa,  with  weak  pulse,  cold  ex- 
trenuties.  temperature  96.8"  F,,  total  abolition  of  the  reflex  action, 
and  general  cutaneous  anesthesia,  followed  by  excessive  drowsinens 
interrupted  by  periods  of  talking  delirium  and  by  periods  of  rationality, 
the  symptoms  gradually  subsiding  during  a  fortnight. 

From  the  continuous  employment  of  large  doses  of  the  bromide, 
however,  when  it  is  taken  with  sufficient  freedom  to  accumulate  in 
the  system,  a  conjunction  of  phenomena  known  as  branUsm  arises.* 
The  cerebral  symptoms  are  a  sense  of  mental  weakness,  heaviness  of 
intellect,  failure  of  memory,  partial  aphasia,  great  somnolence,  and 
depression  of  spirits.  With  these  there  may  be  decided  impairmeiil 
of  the  sensibility  of  the  mucous  membranes  and  of  the  skin,  so  that 
litiliation  of  the  fauces  may  be  without  effect,  and,  according  to 
Puche,  even  heat  applied  to  the  skin  calls  forth  no  complaint;  Huctte 
has  seen  in  some  cases  absolute  anesthesia  of  the  sclerotic  coiijunctiv;i. 
The  sexual  function  is  abolished.  There  are  al-so  very  generally  fetid 
breath  and  an  eruption  of  acne  whicli  may  indeed  be  very  severe. 
Of  course,  in  any  individual  case  of  broniism  many  of  these  symploina 
may  Ije  wanting;  but  when  the  use  of  the  remedy  is  persisted  in, 
they  ail  at  last  become  developed  in  an  intense  degree.  In  the  words 
of  Edward  H.  Clarke: 

"TBe  fetid  lireBib  becomes  rwuseoiiB;  red«iiui  BUpervencs  on  congestion  of  the 
UTuU  and  fikucea;  the  whisiieriag  voice  einka  into  uphoiua;  sexual  weakneKS  de- 
gene/aleB  into  impotence;  mtucular  weakness  Iteconies  complete  paralysis;  reflex, 
general,  nod  Hpecial  aensatiunfl  disappear;  l!ie  eurv  do  not  hear;  nor  the  eyes  see, 
nnr  ihe  tonpie  tasle;  (he  cxpresaion  of  hebetude  becomes  first  that  of  imbecility, 
then  ihal  ol  idioey;  Imlliici nations  of  sight  and  Kound,  with  or  without  mama,  pre- 
cmle  ^nersl  (vrehrsil  iadiFfcrcncc,  apathy,  and  paralyiifs;  the  respiration,  without 
Um  uterlor  of  opium  or  alcohol,  is  easy  and  slow;  the  temporalure  of  the  Ixxly  is 
lowered;  ««  ihc  bromism  Iwciiroea  more  profound,  llic  patient  liew  cjuiet  in  tied, 
unable  to  move  or  feet  or  swallow  or  speak,  with  dilated  and  uneon tractile  pupils, 
and  acucdy  wy  change  of  the  color  of  his  skin  or  face. " 


*  Ttrt  sivert*  that  niuiy  ot  rhe  diucrHflhle  flymptonu  of  brcfmidm  Hrv  ilu«  to  Itn  <!iir(uTbiinw 
of  iKe  fcUmpTiIary  fsnaL  naA  ant  pfi'venlf-i  bv  flit  Jaily  pvhibiliun  ol  Jouf  Bnimmr"  of  b^lniiftpt^ilial 
And  four  era L»*  Af  blvuiitl'i  '4<lir>laT'..  whcrlk  Ai^*t.—  af.  [>omf  fur  mnnrli.'^  wilhoul  liuy  iur-inl'tfikfliix., 
yMaally  with  much  brjiefii  u>  itic  uppeiiiv  ,liiJ  iliee^EiuD  <,Nuitv.  lEOHut/,  dt  ia  ^ntpiir..  ih90^ 


GENERAL 

Deatli  has  been  attributed  to  the  continuous  use  of  the  bromide 
in  Urge  doses.  Thus,  Hameaii  reports  the  case  of  a  young  woman 
who  took  four  and  a  half  pounds  during  the  course  of  ten  rnontiii-, 
and  while  in  a  fondilion  of  ca,chex;ia,  with  yellowish  skin,  a  copppr- 
colored  eruption  upon  the  forehead,  colic,  gastralgia,  insomnia,  etc., 
suddenly  became  greatly  prostrated,  and  had  delirium  with  profuse 
aweats,  followed  by  death  in  four  days.  Anton  Eigner  details  the 
case  of  a  woman  who  took  five  pounds  in  less  than  a  year,  and  while 
having  very  pronounced  symptoms  of  bromism  was  seized  with  de- 
lirium and  suffered  from  hallucinations  of  sight  and  hearing,  sajitig 
that  she  was  being  poisoned,  and  finally  died  of  pneumonia.  In 
neither  of  these  cases  can  it  be  considered  probable  that  the  bromide 
was  the  direct  cause  of  death. 

The  symptoms  of  bromism  usually  disappear  promplly  with  the 
withdrawal  of  the  drug  and  leave  behind  no  unpleasant  sequela'. 
Apparently  the  uae  of  arsenic  greatly  lessens  the  liability  to  acne  and 
it  is  frequently  well,  therefore,  when  using  the  bromides  over  long 
periods  of  time,  to  add  one  or  two  minims  of  the  solution  of  potassium 
arsenite  to  each  dose. 


lira     I 


BromofohM. — Bromoformum. — Formyl  Bromiile. — This  is  a  colorless  liij' 
with  an  elbereul  odor  and  sweetish  tasle,  whkli,  firat  brought  forward  in  1S49  1)jr 
Nunncley  and  Si-huchard  as  an  anesLhetic,  was  toiind  too  dangeroiL';  for  use  as  such, 
but  liofi  been  employed  to  a,  considernble  extent  internally  in  llie  tn^lmem  of 
tchoopi'i<i-covi}h  und  other  diseasea  for  whii^h  the  bromides  are  used.  It  ia  tirubslily 
broken  up  in  the  system,  but  ila  products  are  eliminated  with  great  slowneia.  It 
in  undoubtedly  eapable  of  aeling  Lke  the  bromide,  but  lias  no  advantage  oi'er  iht 
older  preparations  and  is  dlf^tinclly  more  dangerous.  W.  Gcrliardi  *  luus  shovn 
that  bronioform  ia  capable  of  producing  wide-spread  tatty  degeneration  in  l!ie 
lower  animals,  E.  Kiwull  has  collected  twenty  casos  of  poisoning  by  it;  the  synip- 
tomH  have  been  pallor,  titubation,  dilatation  of  the  pupil,  coma,  heart -failure,  xaA 
collapse.    The  dose  for  the  adult  is  six  or  seven  minima  (0.4  C.c.)  in  capsules. 

Two  Bubelances,  apparently  parallel  in  that  they  are  saturated  eolutions  of 
bromine  in  oil  and  in  tliut  the  brutnlne  is  slated  to  be  in  combination  wiUi  oleiD. 
have  been  put  upon  the  market  by  man ufae lure rs,  and  are  probably  jdenticsl  in 
their  physiological  influence. 

Bromotfin  is  a  clear,  3^llow,  oily  liquid,  said  to  contain  twenty  per  rent,  of 
bromine  in  oil  of  sweet  almonds. 

BTomipin  ia  a  similar  liquid,  prepared  with  bromine  and  sesame  oil,  and  sup- 
plied to  ihe  market  by  the  nmnufucturers  in  two  slrengths,  one  containing  ten,  itie 
otlier  thirly-three  and  onc-ihird  per  cent,  of  bromine. 

According  to  Merck's  report,  thirty  grains  of  ibe  stronger  bromipin  aiv  equal 
to  fifteen  grains  of  polns/^iuin  bromide;  so  that  thirty  gmins  of  bromolein  should  be 
considered  about  e<[Ual  to  ten  grains  of  potassium  bromide.  Of  tlie  weaker  bromi- 
piu  one-halt  ounce  may  be  given  as  dose  to  the  adult,  repreaenting  theoretically 
twenty-four  grains  of  bromide. 

These  substances  may  be  uned  hypodermically,  or  rany  be  employed,  diluted 
with  oil,  endermically.  AfttT  either  method  of  administration  bromine  soon  appean 
in  the  urine.  They  have  been  recommended  by  various  clinicians  in  epilfpny,  iitaom- 
nia,  jteuraMiienia,  and  other  diseases  in  which  the  bromides  are  commonly  em- 
ployed. The  dose  of  either  subsUince  appears  to  be  in  direct  proportion  to  tlic 
amount  of  bromine  contained. 

■  Sm  kIk  H'l'm.  Mrd.  Ja/iri,,  1SB3,  407.  For  puiwninf.  «  Tima  and  Rtffiiltr,  ISBSi  abo 
Annalt  0/  Gynwu/uiru.  1890-97;    PrU.  Mia.-Chir.  Fmmr,  18B7. 


Monobromated  Camphor.— Co m/Jwra  MonobrnmaUx. — This  is  a  rompoimd  in 
whirb  oue  atom  of  hydrogen  in  the  camphor  hiis  liecn  replaced  by  broiuine.  Il 
orcurs  fm  a  ciyBtaUiDc  solid,  or  in  large  acicular  crysluls  several  inches  long. 

Our  preseDl  knowledge  of  the  physiological  properties  of  bromaled  cuniplior 
fwrta  upon  tlie  work  of  Bounie\ille,  of  LowMon.  of  I'atluiull,  of  Rlcliard  TeMiTW, 
uid  of  Pellirani.  In  frogs  there  \s  progressiva  loss  of  rcHcx  excitabilily  and  of 
■voluniary  movement  (Peters),  which,  acfording  lo  PcUiwini,  is  due  to  paralysis  of 
tlie  iiioiur  nerves.  Death  is  caused  by  arrest  of  respiration  (Peters).  In  maminaU 
it  produces  violent  ctinvuisiotu*.  niuxrular  weskricait  piassing  almosl  into  poralyHin, 
reduction  of  lemperalure  (after  sniall  doaea  preceded  by  a  rise^ — Peters),  great 
idecreaae  id  the  rate  of  the  respiration  and  of  the  pulse  (with  occasional  periods  of 
inimed  reepiiatioti — Peters),  profound  sleep  or  stupor,  and  finaUy  death.  Boume- 
ville  utatea  that  the  blood -veRself  of  the  e}*eH  and  ears  are  diminislieil  in  ralibre. 
I'pon  nian  the  drug  probably  ads  as  upon  other  warm-bloode<l  animals;  in  a 
caa«  reported  by  M.  Ronenthal,  forty-five  grains  of  it  caused  trembUnga,  marked 

» slowing  of  the  pulse,  and  coma  of  six  hmirs'  dorution. 
BnMiUkted  caniphor  was  drat  jnlrodueed  by  DenelTc  as  a  nervous  Kedative.  and 
tm  Ml  ultispaaniodic,  especially  in  iMirium  Iremcnu.  but  i.s  of  htlle  value;  it  is  still 
UMd  in  h]/Mna.  and  hw  an  esjieciiil  rv|iiitiili(>ri  in  wxiuil  cnHlcniFtU  and  apermalor- 
rAon.  It  is  taken  with  difficulty,  and  is  likely  lo  irritate  the  Nloniarb.  It  is  tw  irri- 
tant for  lij-podennic  two.  Dose,  five  to  ten  grains  (0.3-0.6  Gm.),  in  capeule  or 
<<iwi«d  pill,  and  repeated  us  nccesimry. 

For  a  rfsumf  of  the  physiological  action  of  bromal  hydrate,  which 
liii  certainly  VHliieless  as  »  practical  medicine,  see  the  tenth  edition  of 
\lhia  treatise. 

NITRITES. 

Although  nitrous  acid  ia  itself  not  u.sed  in  medicine  all  its  salts 
Its  far  iw  known  have  similar  physiological  properties.*  Apparently 
niso  the  combinations  formed  by  nitric  acid  and  the  polyatomic 
idrohdls  exercise  the  same  effect  upon  the  economy,  probably  being 
reduced  in  the  system  to  nitrites.  Four  drugs  belonging  to  this  group 
are  recognized  by  the  U.  S.  Pharniacopccia. 

Amyl  nitrile  is  a  yellowish  oily  liquid,  extremely  volatile,  with  a 
rbaractetiMtic  fruity  odor,  which  result**  from  the  action  of  the  nitric 
nrid  upon  amyl  alcohol.  The  Pharmacopteia  directs  that  it  contain 
nbout  eighty  per  cent,  of  amyl  nitrite,  t 

Sodium  nitrite  (this  should  be  carefully  distinguished  from  sodium 
nitrate)  occurs  in  the  market  usually  in  white  pencils;  it  has  a  mild 
aalinp  titste  and  when  e.\po3ed  to  the  uir  dehquesces  and  is  gradually 
oxidized  into  the  nitrate.    It  is  freely  soluble  in  water. 

Elhyl  nilrile  Is  oflicial  in  the  form  of  a  four-per-cent.  solution 
(gpiritus  iitherin  nilrosi).  This  is  a  volatile  inflammable  hqujd  of  a 
pale  yellow  color  with  a  fragrant  ethereal  odor. 

Glyceryl  trinitrate  or  nitroglycerin,  although  being  a  salt  of  nitric 
acid,  affecte  the  system  similarly  to  the  salts  of  nitrous  acid,  probably 

•  For  **idcHae  t*  Tn  ll»r  physioloKioil  un^I.v  ot  Ih^  nilntofi  wo  Q-  A.  Alkitifwn,  K-  T-  RoicTtrn 
(mdium  ii»tn(«i.  JUrh*r<l->4ni,  L«ch  tplhyl  uitrilrr,  Urunton  sod  Tail,  Murrell  nitd  lluy,  Hpno«iuc 
(nitnuilywrin) 

t  S^ffonK  t  riltf'"r  Irrtio'-u  nntyl  fiifrifc.  ■  iniirur«  ul  am>l  hitrLiF  and  lHi-but,vl  nliTiti?.  hkji  tteflD 
foUBd  by  Louder  Bruriiori  Euid  1'.  J.  Hikvnhnni  10  »f?1  v*-ry  riii^rt^  iti  dofla  the  onlm&r.v  amy]  tiirrilo. 
picvpl  Itiai  yt*  eHrcl'  arr  -"jmewfiQi  mure  ^lnwly  drvdoped  and  are  Inarc  prrnmnejit.  JL  i"  ni>l 
;^>}m|  11  Iff  more  ^inbV  ih»(i  thr^  i>nlihHr>'  amyl  nitnlv  anil  hnj-  no  advanTajcM  o^'er  ti\p  larrer. 
\rtfitf*]tfiE  to  t'urikrart.  ainyi  nilnlp  of  I't^nimeriv  ip  f^tiemically  a  mlKrurc  ot  ■  an<]  0  Ainj'l  uiihtfa, 
nk-'Mityt  fitihu-.  tihyl  aiiritt.  and  ptupyE  uitritc  1.^,  Barthnlvmiir'a  Uaainlat  Report,  2Sh  tfVilj). 
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being  reduced  in  the  body.  It  is  official  in  the  form  of  a  one-per-c 
solution.  Tablets  of  nitroglycerin,  although  not  official,  are  largrij 
employed.  They  are  very  likely  however,  to  contain  much  le&s  of  \hc 
nitroglycerin  than  stated  in  the  label,  as  this  principle,  being  voUtilt. 
is  largely  evaporated  unless  they  are  carefully  protected. 

The  nitrites  are  incompaliblt  with  antipyrine,  the  iodides,  tbe 
bromides  and  ferric  sulphate. 

Official  Preporatloas: 

Amylis  Nilris 1  to  5  minima  (0.06-fl.;i0  C.e.), 

Bodii  Nilris 1  to  3  gmira  (0.06-0.20  Gm.). 

Bpiritua  Athens  Nitrosi  (4  per  cent.  Elhj'^ 

Nitrite). 30  to  90  minimB  (2-6  Cj;.). 

Spirit UB    GlyceryliH    Nitratii    (1    per    cent. 

Nitroglycerin) 1  to  3  minims  (0.06-0.18  C.c). 

Local  Action.— "Vhe  nitrites  are  practically  without  irritali 
properties.  They  cause  a  progressive  loss  of  functional  power  in  every 
highly  organized  tissue  with  which  they  come  in  contact.  Nejre- 
centres,  peripheral  nerves,  muscles  of  organic  and  voluntary  bte,  sfl 
succumb  to  them  alike.  If  the  contact  be  not  continued  too  long, the 
tissue  may  recover  even  after  a  total  suppression  of  its  function,—* 
proof  that  the  poison  exerts  ao  destructive  chemical  or  devjtali^dng 
influence  upon  the  ti.ssues,  such  as  that  of  sulphuric  acid  or  vemtrine. 

Absorption  and  Elimination. — Amyl  nitrite  is  absorbed  with 
extraordinary  rapidity,  especially  through  the  lungs,  and  must  also 
be  eliminated  from  or  destroyed  in  the  system  with  great  rapid! 
on  account  of  the  fugaciousness  of  its  action.  F.  Rohrmann  belie 
that  the  nitrites  undergo  oxidation  in  the  system,  bocau.^e  he  h 
found  that  when  pota'isium  nitrite  i»  iid ministered  to  the  lower  animaU 
it  appears  in  the  urine  as  pot!i.s.sium  nitrate. 

Physiological  Action. ^The  most  prominent  symptoms  induced 
when  amyl  nitrite  is  inhaled  by  a  man  in  moderate  quantities  arc  a 
sense  of  great  fulness  and  distention  of  the  head,  amounting  at  last 
to  severe  pain,  and  accompanied  by  intense  flushing  of  the  face,  i 
deep,  labored  respiration,  and  an  exceedingly  rapid,  \iolent  action  of 
the  heart.  The  succession  of  these  phenomena  is  usually  so  rapid  that 
often  they  seem  to  be  simultaneous;  but  it  is  said  that  the  cardiac 
disturbance  is  sometimes  very  distinctly  manifest  before  the  other 
symptoms.  It  has  been  noticed  by  Peck  and  confirmed  by  Ladendorf 
that  objects  look  yellow  to  a  person  fully  under  the  influence  of  the 
drug.  After  poisonous  doses  the  symptoms  have  been  great  pallor, 
usually  dilatation  but  sometimes  contraction  of  the  pupils,  excessive 
muscular  relaxation,  slow,  scarcely  perceptible  pulse,  hemoglobinuria, 
and  irregular  respiration. 

In  the  lower  animals  the  first  stage  of  the  action  is  like  that  just 
described  in  man.  After  this  the  breathing  becomes  violently  hurried 
and  panting,  progressive  muscular  weakness  and  diminution  of  reflex 
activity  ensue,  and  finally  death  from  failure  of  respiration,  sensation 
and  consciousness  being  preserved  almost  to  the  last.    A  very  peculiar 


3 


DEPRESSO-MOTORS 


163 


symptom  is  that  a  long  time  before  death  both  the  arterial  and  the 
venous  blood  become  of  a  nearly  uniform  chocolate  colnr.  Con- 
vulsions are  sometimes  present;  but  in  our  experience  more  often  the 
animal  is  exceedingly  quiet  throughout  the  poisoning. 

Nenova  Syaterrt. — The  influence  of  the  nitrites  upon  the  cerebrum 
is  very  feeble,  difiturhances  of  intellection  and  of  consciousness  not 
b^ng  produced  except  by  very  decided  toxic  doses,  and  not  being 
prominent  syniptoms  of  the  poisoning.  As  was  shown  by  11.  C.  Wood, 
the  lessening  of  reflex  activity  and  of  voluntary  motion  which  undoubt- 
edly occurs  in  toxemia  from  these  drugs  is  chiefly  spinal  in  its  origin, 
since  after  death  the  nerves  and  muscles  preser%'e,  though  in  an 
impaired  condition,  their  functional  power.  On  the  motor  centres 
of  the  cord  the  nitrite  acts  as  a  direct  and  powerful  depressant,  at 
the  same  time  that  it  exerts  a  similar  but  much  less  pronounced  in- 
fluence on  the  nerves  and  muscles,  defreasing.  but  not  destroying, 
their  functional  hfe.  The  diminution  of  reflex  activity  is  never  pre- 
ceded by  a  stage  of  functional  e-xcitement.  In  some  animals  con- 
vulsions do  occur  after  amyl  nitrite;  but  they  are  in  all  probability 
cerebral,  not  spinal,  and  due  to  the  asphyxiating  influence  of  the 
poison.  Over  the  sensory  nerves  and  centres  the  nitrites  have  but 
little  power.  They  are  among  the  last  portions  of  the  body  to  be 
affected,  sensation  iwing  intact  until  near  death:  so  that  the  drug  is 
M  no  sense  an  anesthetic. 

I  RegpireUion. — It  is  certajn  that  the  respiratory  centres  are  greatly 
clepressed  by  full  doses  of  the  nitrites,  the  breathing  becoming  both 
slow  and  shallow,  und  death  finally  occurring  from  centric  paralytic 
asphyxia.  Mayer  and  Friedrich  a,ssert  that  small  doses  of  amyl 
nitrite  increase  the  rapidity  and  depth  of  respiration  by  stimulating 
the  respiratory  centres;  but  this  remans  at  present  doubtful,  it  being 
probable  that  the  increased  respiration  is  secondary  to  the  disturbance 
of  the  circulation,  as  is  as.scrted  by  Winkler. 

Circulation. — Although  the  pulse  may  be  much  increased  in  fre- 
quency sometimes  from  the  very  beginning  by  amyl  nitrite,  the 
arterial  pressure  is  diminished,  and  finally  is  reduced  almost  to  zero, 
the  fall  of  pressure  occurring  equally  after  section  of  the  vagi  as  at 
other  times.  -\s  the  number  of  heart-beats  in  the  uninjured  animal 
is  increased  rather  than  diminished,  while  the  strength  of  the  indi- 
\-iduaI  beat  is  not  perceptibly  lessened,  it  is  evident  that,  at  least  in 
the  early  stages  of  the  poisoning,  the  diminution  of  arterial  tension 
is  not  cardiac  in  origin,  but  must  be  due  to  dilatation  of  the  capillaries. 

This  conclusion  has  been  confirmed  by  numerous  experimenters.* 
Although  the  question  whether  this  vascular  paresis  is  centric  or 
peripheral  cannot  be  answered  definitely  the  effect  is  probably  a 
direct  action  on  the  arterial  walls. 


•  AceordiD^  lo  Brailfoni  in.d  Dmb  U.  P..  ISO*,  ivi.  34)  and  H.C.Wood,  Jr.  i..\.J.  P..  1902. 
vi.  2SS)  tbv  nitrilaf  cmu*«  a  n9n  of  prvsaure  to  lbs  pulmonu-y  circulatiQn.    The  eKplariBlton  or  [hi» 
jrfMfififfTMnnn  involvn  the  diHput«d  phyBiolofliCA]  qucatiQU  ot  the  ekiAtenu  of  m  pulmonary  vano- 
vtam  mad  ^uuutt  tberefon  be  talt?n  up  here- 
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Concerning  the  action  of  tlie  drug  upon  the  heart- mils cl e  evi deuce 
13  not  convincing;  although  certain  observers  hiive  claimed  to  have 
found  some  increiuse  in  the  working  power  of  the  isolated  frog's  hesn 
after  small  doses  of  the  nitrite,  others  have  failed  to  obtain  e\nde[it* 
of  such  stimulation.  If  there  is  any  direct  stimulant  influence  upon 
the  heart  it  is  extremely  slight,  and  only  occurs  after  small  dosej; 
large  quantities  certainly  depress  the  cardiac  muscle  as  well  as  tbe 
vaso-motor  system.  The  increase  in  the  pulse-rate  is  owing  to  * 
paralysis  of  the  cardio-inhibitory  centres  in  the  medulla. 

That  Ihe  full  of  pressure  is  of  vascular  origin  is  shown  by  an  experimetii  nt 
Brunlon,  who  Foimd  that  if  tlie  deHceiiding  aorta  were  lied  higli  up.  no  jvrctpiitJi! 


Flu.  II. — i^QDwiP^o  ICrFEcr  or  Souiuu  Nitrite  on  tue  CIHC[:I.ATlu^ 

]l  Inven  tho  prPBBUre  by  itilatine  lb?  VV6Kel.4  miii  jiivr?&ii«&  tbe  pult«-nit«  by  pamlyimt  ^ 
canliu-iiiliibitDry  cvnlres.    Timfl  marker  iiidiciite?^  5  det^unitB. 

fall  of  pressure  was  ):iro<lue<;d  by  the  inlialation  of  the  uniyl  salt  unlil  very  hu  lU 
the  poisoning,  when  the  heart  itself  was  aeled  upon  by  Ihe  ilrug;  also  by  (he  flirt 
noted  by  AniDz-Droz  ai3(i  by  Gaspy,  tfiat  llie  vessels  of  tlie  rabbit's  ear  and  of  tbt 
frog's  web  can  be  seen  to  dilate  when  the  H.ilt  is  inhaletl.  In  man  the  Bushin; 
of  the  face  and  of  the  retina,  as  Jioted  by  Charles  Aldridge,  indieataj  that  the 
nitrite  acts  locally,  probably  upon  some  centre,  before  it  does  generally,  aa  gencnl 
dilatation  of  the  vessels  causes  pallor. 

An  interesting  cjuestion  which  here  urises  is,  wlicliier  liie  dilatation  is  eenlric, 
due  to  an  action  on  the  vaso-motor  nerve-centres,  or  peripheral,  due  lo  a  difrcl 
action  on  the  muscular  eoat  of  the  arlcrioles.  We  believe  timt  it  niual  be  peripheral, 
and  not  centric,  in  its  origin,  since  in  the  experiments  both  of  Brunton  and  ol  H.  C 
Wood  it  occurred  after  the  arterioles  liad  been  separated  from  llie  voao-molor 
centres  by  division  of  the  cord. 

Atkinson  and  13.  J.  Ijeeh  fiavc  each  found  that  the  nitrite  cnormouidy  increaw* 
the  flow  of  blood-sermn  which  is  being  forced  by  a  steady  pressure  through  the 


.pilat<^  tortoise,  or  through  a  recently  expieed  kidney;   a  solulioD  1  in  10,000 
k1  t>  dislJDCt  effect  in  widening  ihe  blood -pal  lis.     In  conclusion,  it  spenis  to  iw 
>blished  that  aniyl  nitrite  does  net  locally  on  the  coutH  o[  the  arterioles,  although 
may  at  Ihe  same  time  influence  the  vaso-niolar  centres. 

Bemheiin,  lionever.  iisserts  that  this  cannot  be  tw,  and  (hat  the  dilatation  must 
I  aolely  due  to  an  action  upon  Ihe  voso-motor  cenlres,  because  he  found  that  gal- 
lion  of  the  cervical  sympathetic  still  caused  conlraclionH  in  tlie  veRsels  of  the 
of  a  labbit  to  which  amyl  nitrite  had  been  given.  As  pointed  oul  by  Pick, 
emheim's  experiment  docs  not  warrant  his  conclusion.  It  only  shows  that  the 
lUBfle-libres  in  the  n-alls  of  the  veBscIs  are  not  ho  conipleiely  pumlyzed  as  lo  bo 
,ble  to  respond  to  very  powerful  stimuli.  TV.  Filehne  al.-o  dissents  from  the 
■w  tliur  the  action  of  the  nitrite  is  upon  ihe  vessels.  Kilehnc  afhrms  lliat  when 
unimuls.  whose  lungs  arc  exposed,  inluilations  of  the  nitrite  were  given,  the  cliango 
!  color  was  nol  nearly  so  great  as  in  (he  cars,  and  that  if  Ihn  synipiithctic  liad  been 
rtiyed  In  the  neck  of  a  ruhhit,  and  amyl  nitrite  exhibited,  the  vessels  on 
unwounded  side  actually  bci^tme  luri^r  tliun  thixe  of  the  opposite  ear.  The 
nr  to  these  results  is,  that  opening  the  chest  must  derange  most  profoundly 
numic  circulation,  and  lliat  alt  observations  upon  the  compiaralive  sieb  of 
UK  very  apt  to  be  mere  guess-work  wlien  the  cliange  is  slight.  Moreover. 
Uer's  experiments,  after  destruction  of  the  cervical  Bynipatliclic  in  a  rabbit, 

of  tlie  nitrite  produced  stiL  further  diUlat ion  of  Ihe  vessels  of  llie  car. 
hne  ha*  by  a  single  very  ingenious  experiment  apparently  shown  that  the 
lersLion  of  the  pulse  is  due  to  »  depressitig  influence  upon  tlie  inliibitory  centres, 
divided  the  par  vagum  in  a  rabbit,  employed  an  electric  current  lo  the  severed 
w  of  sudicieiil  strength  lo  bring  the  pulse-rate  lo  normal,  and  found  tliat  tlie 
itrite  was  po«-erIcss  lo  ofleci  the  rapidity  of  Ihe  cardiac  action.  Certain  experi- 
Dts  perfomied  by  Mayer  and  l-'riedrich  confirm  that  of  Filehne.  It  is  known  tlial, 
l<leti  nspfiyxia  slows  the  pulse  by  exciting  the  inhibitory  contrc,  Mayer  and 
iixlricli  found  Uuit  this  action  is  prevented  by  ihe  inhaluliim  of  l)io  amyl  nitrite. 
li'^n.  ngsin.  they  found  that  when  by  compression  of  Ihe  arlerie.-i  tlie  blood  was 
A-etiteil  from  going  to  the  head,  the  nitrite  did  not  incrcase  the  rapidity  of  llie 
',  tuid  also  determined  tliul  the  rcflex  inhibitory  ^louiltg  of  tlie  heart  by  irritii- 
tioa  of  n  iviisitive  nerve  is  prevented  by  amyl  nitrite.  The  sudden,  thumping  act  ion 
Ot  die  timrl  which  is,  in  man,  bo  prominent  a  symptom  of  nitrite  action  is  therefore 
[njl»My.  at  least  in  part,  due  to  depression  of  tlie  inhibitory  apparatus.  There 
is,  however,  as  pointed  out  by  Heiclicrt.  some  reason  Cor  lielieving  that  in  small 
doses  the  nitritea  act  primarily  as  stimulants  to  the  heart.  Lauder  Brunton  long 
agf>  discovered  thai  if  Ihe  aorta  be  compressed  so  as  to  ehminate  in  great  part  the 
iafluencip  of  the  vaso-motor  syHtcm,  the  nitrite  causes  u  primary  rise  in  the  arterial 
pre«mre;  nod  it  ia  perfectly  possible  for  an  excessive  heart-action  to  be  more  than 
Deutraliied,  so  far  as  the  arterial  pressure  is  concerned,  by  a  vaso-motor  depression, 
D  that  the  immcdiale  fall  of  pre^iire  caused  in  the  normid  animal  by  the  nitrite  ts 
not  proof  that  the  heart  luay  nol  be  stimidated.  In  tl.  A.  Atkinson's  experiments. 
1  past  of  amy)  nitrite  in  20,000  produced  a  slight  increase  in  the  working  power  of 
the  cul-out  frog'e  heart  OVilliamn's  apparatus);  1  in  IO.t)00  cau.sed  a  rise  for  four 
Br  five  minutes.  fiiUowed  by  a  fall;  smaller  and  larger  amount  than  these  had  either 
no  effect  or  Ies.sened  the  heart's  action.*  It  eeems,  iheretore.  that  our  present 
physiological  evidence  justifies  the  belief  tliat  very  smalt  quantities  of  the  nitrites 
primftrity  stimulate  the  heart.,  although  it  is  demoiLStraled  tluit  In  moderate  or  large 
unouats  the  drug  depresses  or  psrolyies  the  heart-muscle. 

Urine. — F.  A.  Hoffmann  found  that  in  the  rabbit  a  hypodermic 
injection  of  0. Ill  to  0.113  gramme  of  amyl  nitrite  is  enough  to  cause 
diabetes.     If  twice  this  amount  of  the  amyl  aalt  ia  used,  the  sugar 


*  TTtffB  if,  bowevrr,  stiU  much  unfFrtainIy  mboul  the  msrreF.  D.  J.  Levch  »flinnA  ihnl  1  in 
tOiOOO  ^wny*  ctuieken*  Bnd  weakenn  Ihe  brut  iff  the  iHjlHinl  f[\)fl'><  ht-air  in  n  Itoy  uppnisTufl,  In 
b  tLtfie  vKpenmelil  mmde  wjlli  &rn>t  nilnte  on  the  INjLaml  niamm&liau  fiearl.  Huck  rranif  tu  lim 
amtnmt'it  Ihal  lUf  Amyl  nilFile  Iaa  no  pRppI  upnn  rhr  h«ari  ii^ir.  The  exp^rimeni.  howver. 
■  — —  In  iw  lufflciciil,  aod  lli«  mclhod  empluyiJ  uuprn  (.>  vety  (rave  objeel  ion. 


IM  GENERAL   REMEDIES 

becomes  very  abundant  in  the  urine,  and  continues  to  be  presenf  foi 
from  twelve  to  thirty  hours.  Consentaneously  with  the  eliminatioo 
of  sugar  there  is  a  great  increase  in  the  amount  of  the  urine.  The 
occurrence  of  glycosuria  in  man  has  not  been  recorded;  it  is  produced 
by  toxic  doses  only,  if  at  all. 

Tempei-ature.— The  nitrites,  if  given  in  sufficient  amount,  redure 
most  remarkably  animal  temperature.  We  have  seen  a  pigpuji  [n-r- 
fectly  conscious  although  its  temperature  had  been  brought  doft-n 
by  this  agent  some  13°  F.  This  influence  is  as  marked  in  fever  as  in 
the  normal  condition  of  the  animal,  and  is  independent  of  ihc  nerve- 
centres,  occurring  after  section  of  the  cord,  and  even  after  death  in 
those  cases  in  which  post-mortem  rise  or  continuance  of  high  teinperw- 
ture  normally  takes  place.  We  have  also  experimentally  determined.^ 
that  it  is  associated  with  diminished  excretion  of  carbonic  acid.  I^| 
must  therefore  be  due  to  a  direct  arrest  or  check  of  tissue-changpsof  i 
oxidation  within,  or  without,  the  blood.  This  is  probably  connected 
with  the  changes  caused  by  the  nitrites  in  the  hemoglobin.  After 
large  doses  of  the  nitrites  the  blood  in  both  arteries  and  veins  aBsunw^— 
a  uniform  chocolate-brown  color.  This  is  due  to  the  formation  nf^| 
new  chemical  compound,  probably  met  hemoglobin.  This  substanfp 
is  a  much  more  stable  body  than  oxyhemoglobin,  that  is,  it  givtw  up 
its  oxygen  much  less  readily  to  the  tissues.  Although  the  oxygcn- 
earrying  power  of  the  blood  is  much  reduced  in  nitrite-poisoning, 
Gamgee  has  shown  that  it  is  not  entirely  lost,  nor  are  the  corpuscles 
of  necessity  permanently  injured.  The  mout h- temperature  in  man 
is  certainly  sometimes  elevated  by  the  inhalation  of  amyl  nitrit«.  but 
the  rise  is  a  very  temporary  one.  W.  A.  Manassein  and  N.  Sassexki 
found,  in  a  number  of  studies  upon  normal  and  fevered  men,  that 
while  the  peripheral  temperature  was  at  first  increased  the  rectal 
temperature  was  always  reduced,  and  after  a  time  the  surface  of  the 
body  grew  cooler.  The  maximum  reduction  was  reached  in  one  to 
one  and  a  half  hours,  and  in  a  case  of  fever  amounted  to  3°  C. 

The  firet  to  describe  the  chemical  changes  in  the  blood  was  Gamgee.  He  be- 
lieved the  new  compound  to  be  a  nitrite-oxyhemofi;lobin,  but  it  has  been  conaidaed 
by  moat  observers,  on  account  of  aimiiarity  of  spectrum,  to  be  the  methemo^obtn 
of  Hoppe-Seyler.  Haldane,  Makgill,  and  Mavrogoidato  assert,  however,  that  tht 
spectra  are  not  absolutely  identical,  and  that  the  new  compound  is  really  a  mixtun 
of  nitric-oxide-hemoglobin  and  hemoglobin. 

Gamgee  showed  conclusively  that  the  new  compound  in  the  blood  yields  oxygen 
to  a  reducing  agent,  and  that  when  nitrite  blood  is  brought  into  contact  with  pn- 
pared  guaiacum -paper  it  still  oxidizes  it,  though  not  so  actively  as  normal;  m 
that  evidently  the  blood-corpuscles  retain  to  a  greater  or  less  degree  their  pomf 
of  yielding  ozone  to  bodies  desiring  it,  and  are  capable  of  exerting  at  least  this  poc 
tion  of  their  respiratory  function:  further,  when  this  ozone  is  given  up  and  tba 
oxyhemoglobin  changed  into  hemoglobin,  so  far  as  our  present  knowledge  fpet, 
the  hemoglobin  must  absorb  more  oxygen  before  it  can  unite  with  the  nitrite.  Evi- 
dently, then,  absorption  of  oxygen  must  lake  place;  evidently  the  blood-corpuodM 
must  perform  their  respiratory  function;  but  evidently  also  they  are  greatly 
crippled  and  impaired  in  the  rapidity  and  ease  of  its  performance. 

Haldane,  Makgill,  and  Mavrogordato  found  that  when  an  animal  is  placed  in 
oxj^n  gas,  under  a  pressure  sufficiently  high  to  so  saturate  the  serum  of  the  blood 
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(with  oxyp>n  that  it  (ihc  senim)  was  able  to  maintain  life,  ordinarily  Tatal  doses  of 
\he  nitrites  failed  to  kill,  although  by  increasing  the  amount  of  the  nitrite  death 
cotild  be  produced;  evidpnco  tliut  tlic  influence  of  the  nilriteH  upon  oxidation  in  an 
imtiortant  but  not  n  Hole  factor  in  their  toxic  influente.  Further,  Gatngee  ehowed 
that  potasaium  and  other  nitrates  act  upon  the  blood  as  do  the  nitrites,  yet  the 
symptoms  oausod  by  them  are  very  different  from  those  produced  by  the  nitrites. 
It  is  also  sure  that  various  drugs  in  toxic  doses  check  oxidation,  but  do  not  cause 
the  same  symptoms  as  are  produced  by  the  nitrites;  finally,  when  arrest  of  oxida- 
tion in  the  body  is  caused  by  substituting  oxygen  by  an  inert  gas,  such  aa  nitrogen, 
the  symptoms  are  essentially  different  from  those  of  nitrite-poisoning,  the  brain 
And  consciousnesa  being  always  affected  before  the  spinal  centres,  wliereas  under 
the  influence  of  amyl  nitrite  the  contrary  occura. 

In  sufBcient  dose  amyl  nitrite  is  poisonous  to  the  white  corpus- 
cles; Atkinson  has  found  that  1  in  1000  kills  the  corpuscles  in  from 
fifteen  lo  twenty  minutes. 

SUMMAEY.— The  don^nant  phyBiologloal  action  of  tJie  nitrites 
Is  upon  the  spinal  cord  and  the  circulation.  Under  their  infiuence 
arterial  pressure  falls  ftom  paralysis  of  the  blood-vessels,  chiefly 
due  to  a  direct  action  upon  the  nausoles  in  their  walls.  At  the  same 
time  the  vagl-ceatres  are  paralyzed  and  the  heart  Is  Btinnilated 
directly  or  Indirectly,  the  number  and  force  of  its  contractions  being 
increased,  this  period  of  eHmulation  after  nsoderate  doses  gradually 
sabeidlng  into  the  normal  state,  but  after  toxic  doses  passine  into 
one  of  cardiac  paralysis,  with  a  flnaJ  arrest  in  diastole,  which  is 
dixe  to  a  direct  action  upon  the  heart-muscle  or  contained  ganglia. 
Paralysis  of  motion  and  loss  of  reflex  activity,  prominent  phe- 
nomena of  advanced  poisoning,  are  due  to  a  direct  action  upon  the 
motor  side  of  the  spinal  cord.  Death  results  finally  from  paralysis 
of  the  respiratory  centres.  By  a  direct  action  upon  the  red  blood- 
corpuscles  the  hemoglobin  la  converted  Into  a  near  compound,  prob- 
ably metbemoglobin.  The  fall  of  the  bodily  temperature  is  probably 
the  result  of  lessened  oxldatioiL  Locally  applied  in  concentrated 
tona,  the  nitrites  paralyze  all  higher  tissues. 

Therapeutics.-rThe  nitrites  are  employed  to  meet  indications 
which  are  very  closely  in  accord  with  their  known  physiological  action. 
When  an  extremely  prompt  but  not  lasting  effect  is  desired  amyl 
nitrite  should  be  chosen.  Thus  by  virtue  of  its  antispasmodic  effects 
it  may  be  of  service  in  certain  forms  of  epilepsy.  In  a  fully  developed 
paroxysm  of  epilepsy  it  must  be  used  with  caution,  because  the 
patient's  condition  will  obscure  its  early  effects;  but  in  the  status 
epitepticua,  when  there  is  an  almost  indefinite  repetition  of  the  fits, 
(he  remedy  may  be  of  great  use  in  stopping  the  convulsions.  When 
there  is  a  notable  interval  in  ordinary  epilepsy  between  the  aura 
and  the  convulsion,  the  latter  can  usually,  if  not  always,  be  entirely 
prevented  :  the  patient  should  carry  a  amall  vial  containing  a  few 
drops  of  the  drug  or  so-called  "pearls"  (minute  flasks,  each  con- 
taining five  minims,  which  are  to  be  broken  in  a  handkerchief),  and 
should  inhale  the  amyl  salt  so  soon  as  the  aura  is  felt. 

S-  Weir  Mitchell  calls  attention  to  the  value  of  the  nitrite  as  an 
aid  in  diagnosing  those  occasional  cases  of  nervous  disorder  in  which 


■petit  mat  is  simulated  by  attacks  really  due  to  passing  congestion  of 
the  nerve-centres.  He  asserts  that  in  these  cases  arayl  nitrite  inslcsd 
of  arresting  the  paroxysm  increases  its  severity. 

In  nervous  spasmodic  dysmenorrhcea,  it  is  stated  by  various  aulhuri- 
ties  that  inhalation  of  arayl  nitrite  will  sometimes  bring  inimediale 
rehef.  two  to  six  minima  being  given  when  the  pain  comes  on,  and 
repeated  pro  re  nata.  As  was  first  pointed  out  by  William  F.  Jenb, 
the  nitrite  is  most  effective  in  aiTcsting  puerperal  convulsions,  but  if 
the  convulsions  occur  shortly  after  parturition  the  use  of  the  nitrite 
is  attended  by  the  greatest  danger  of  producing  uterine  reiaxatioii 
and  serious  or  even  fatal  post-partum  hemorrhage. 

Amj'l  nitrite  is  a  very  valuable  remedy  in  the  treatment  of  Wanw 
and  of  strychnine-poisoning.  In  the  experiments  of  St.  Clair  Gruj. 
which  have  been  substantially  confirmed  by  Hobart  A.  Hare,  although 
one-quarter  of  a  grain  of  strychnine  was  found  to  be  sufficient  to 
cause  death  in  an  immediate  convulsion  in  the  rabbit,  no  decideii 
symptoms  whatever  were  induced  in  two  rabbits  by  the  subcutaneous 
injection  into  each  of  half  a  grain  of  strychnine  with  ten  drops  of  the 
nitrite.  During  a  paroxysm  of  cramp  asphyxia  from  strychnine,  the 
poison  of  tetanus,  or  other  similarly  acting  cause,  the  nitrite  should 
be  given  hypodermically,  the  lack  of  respiratory  movement  iDterfe^ 
ing  with  its  absorption  through  the  lungs.  In  case^  of  uremia,  or 
puerperal  eclampsia  one  of  (he  more  persistently  acting  salts,  us 
nitroglycerin,  should  be  chosen. 

During  the  algid  stage  of  an  ordinary  intermittent  fn'er  amyl  nitrit* 
will  put  an  end  immediately  to  the  chill,  but  does  not  affect  the 
development  of  the  hot  stage.  It  might  possibly  lie  of  service  in  the 
algid  stage  of  a  pemiciotis  malarial  jever. 

Led  by  the  evidences  of  arterial  spasm  in  the  sphygmograpMe 
tracings  in  a  case  of  angina  pectoris,  Lauder  Brunton  in  1S67  BUgg«it«l 
its  use  in  that  disease.  As  the  pathology  of  these  cases  of  heart-p&ng 
is  not  definitely  made  out,  it  seems  useless  to  speculate  how  the  nitrite 
acts  in  many  cases;  but  there  is  abimdant  evidence  of  its  value  in 
relieving,  almost  instantly,  agony  which  has  resisted  all  other  treaU 
ment.  This  appears  also  true  whether  valvular  disease  or  merely 
functional  disorder  exists.  Foster  has  found  the  drug  of  great  service 
in  aortic  insufficiency  with  excessive  hypertrophy  and  severe  frontal 
headache. 

The  nitrites,  especially  nitroglycerin,  have  been  largely  used  in 
various  forms  of  sudden  heart- failure,  even  when  such  failure  is  depend- 
ent  upon  fatty  degeneration  or  other  disease  of  the  heart  itself.  The 
direct  stimulant  infiuence,  if  it  exist  at  all,  of  the  nitrite  upon  the 
heart  is,  however,  of  the  briefest  duration,  and  if  the  least  overdose 
of  the  drug  be  given,  passes  into  cardiac  depression.  The  sone  between 
stimulation  and  depression  of  the  heart  is  so  narrow  that  the  greatest 
care  must  be  exercised  whenever  there  is  any  cardiac  disease,  or 
whenever  the  heart  is  violently  depressed  by  such  a  poison  as  chloro- 
form.    Although  Reichert  states  that  he  has  seen  the  blood-preseure 
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and  pulse-wave,  which  had  been  depressed  almost  to  zero  by  ethylene 
bichloride,  greatly  increased  by  amyl  nitrite,  in  an  elaborate  series 
of  experiments  made  by  H,  C.  Wood  with  chloroform  no  such  effect 
could  be  obtained.  Moreover  the  widening  of  the  blood-vessels  will 
certainly  tend  to  further  lower  the  pressure.     It  is  probable  that  the 

r'trites  do  harm  rather  than  good  in  these  conditions. 
Its  physiological  action  would  indicate  that  it  should  be  of  service 
in  all  cases  of  spasm  of  the  capitlarieSr  of  the  bronchial  tubes,  and  of 

rthe  muscular  system  generally. 
Amyl  nitrite  is  of  very  great  value  for  the  purpose  of  relaxing 
epasms;  it  will  usually  abort  a  paroxysm  of  aslbina,  but  in  practice 
it  will  be  found  that  the  a.sthmalic  patient  become.*  so  rapidly  accus- 
tomed to  the  use  of  the  drug  as  to  make  it  of  comparatively  little  value. 
Whenever  for  any  reason  it  is  desired  to  dilate  the  blood-vessels 
the  nitrites  are  our  moat  certain,  in  fact  almost  our  only  certain 
remedies.  They  are  very  largely  used  in  cases  of  habitual  high  arterial 
pressure,  especially  in  arterial  fibrosix  in  which  the  increased  peripheral 
resistance  is  developing,  or  has  produced,  increased  cardiac  power. 

I  In  some  cases  of  acute  apoplexy  with  high  arterial  pressure  they  might 
lie  of  great  service,  Oscar  Bergea  and  others  have  used  amyl  nitrite 
with  good  effect  in  migraine  with  capillary  contraction. 
Administration. — The  choice  of  the  nitrites  is  governed  almost 
solely  by  the  (|uicknes.i  and  duration  of  action  desired.  The  effects 
—^  uf  amyl  nitrite  come  almost  instantly  and  last  from  five  to  ten  minutes. 
■  According  to  Korcynski  the  maximum  effect  from  nitroglycerin  ap- 
H  peara  in  from  three  to  five  minutes  and  disappears  in  about  three 
B  quarters  of  an  hour.  Leech  states  that  the  effects  of  ethyl  nitrite 
may  endure  for  two  hours.     Sodium  nitrite  probably  maintains  its 

»  action  for  about  the  same  length  of  time.  Where  it  isdesired  to  make 
a  continuous  impression  on  the  system,  the  nitrite  must  be  frequently 
repeated:  the  common  custom  of  giving  nitroglycerin  three  times  a 
day  is  silly. 

IAmyl  nitrite  is  asually  employed  by  inhalation,  from  one  to  three 
or  five  drops  lieing  placed  on  a  handkerchief  and  held  near  the  mouth 
or  nose,  the  handkerchief  being  removed  so  soon  as  a  sense  of  fulness 
of  the  head  is  experienced.  We  have  given  it  by  the  mouth,  dropped 
upon  sugar  and  taken  instantly  in  doses  of  two  or  three  drops. 
Nitroglycerin  may  be  given  by  the  mouth  in  the  form  of  the  official 
solution,  or  it  may  be  injected  hypodermically.  Sodium  nitrite  should 
always  be  dispensed  in  solution  on  account  of  its  deliquescence. 
There  is  not  at  present  sufficient  evidence  to  enable  us  to  decide  as 
to  the  maximum  amount  of  the  drug  which  it  is  safe  to  give.  In  a 
case  of  cholera,  D.  B.  Smith  exhibited  hypodermically  two  drachms 
in  the  course  of  an  hour  and  thirty-six  minutes  without  inducing  any 
serious  symptoms,  and  a  dose  of  a  dessertspoonful  has  been  recovered 
from,*  emetics  being  pven.     Dasea  of  six  to  ten  grains  of  sodium 
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nitrite  (G.  A.  Atkinson)  in  man  sufficed  to  raise  the  pulse  to  HO  or] 
120,  with  flushing  of  the  face  and  intra-cranial  throbbing;  ihcsymp-j 
toms  usually  began  in  twenty  minutes  and  lasted  several  hours,  and] 
were  in  no  ease  disagreeably  severe. 

Of  the  spirit  of  glyceryl  nitrate  a  single  drop  ia  said  to  have  caused^ 
insensibility,  and  in  the  case  of  Mr.  Field,  who  took  two  dr\t\»,  W 
of  consciousness  and  of  the  pulse  at  the  wrist  was  complete.  J,  Now 
attributed  the  following  symptoms  in  a  woman  to  the  use  of  ten-drop 
doses  of  the  alcoholic  solution  of  niti'oglycerin:  The  pulse  was  sli>«. 
intermittent,  and  very  irregular,  the  pupils  dilated,  the  urine  scmlv 
and  eontaining  considerable  pigment.  There  were  also  pain  in  Ihe 
region  of  the  heart,  intense  headache,  sense  of  constriction  around  ibt, 
forehead,  and  great  weakness  of  the  muscles. 

Toxicolo^. — We  know  of  no  deaths  recorded  from  amyl  nitrit*,] 
though  very  alarming  symptoms  have  resulted  in  various  ca.ses.   Teni 
minims  of  a  ten-per-cent,  solution,  hypo  dermic  ally  injected,  are  mi\ 
to  have  been  followed  by  two  successive  furious  epileptic  convulsicmSij 
each  preceded  by  arrest  of  respiration  and  of  the  heart's  action,  to' 
which  arrest  they  were  probably  due.*     Three  drachms  caawd  no 
other  symptoms   than   violent   vomiting.     One   drachm   occasioned 
great  weakness,  cyanosis,  and  very  feeble,  slow,  intermittent  puise. 
Two  drachms  caused  vomiting  within  five  minutes,  great  weaknfffl 
of  the  pulse,  slow  respiration,  temperature  below  95°  F..  fiemi-comi, 
with  hemoglobin,  but  no  sugar  or  blood- corpuscles,  in  the  urine  latM 
twelve  hours  after  tiie  poisoning,  ' 

The  best  treatment  for  the  poisoning  would  consist  in  favoring 
vomiting  by  apomorphine  or  ether  agents,  and  the  use  of  artifidri 
respiration  and  hypodermic  injections  of  strychnine  and  di^talii- 

Erythrol  TetranilTole. — A  crystalline  solid  which,  when  pui«,  is  coloriaB,  bat 
which  is  prone  to  decomposition  and  to  become  yellow.  It  is  a  violent  explwin 
whose  trituratioD  haa  caused  death.  It  is  slightly  soluble  in  water,  but  readilf  a 
alcohol.  Its  physiological  action  appears  to  be  entirely  parallel  to  that  of  ^oada, 
excepting  in  that  its  influence  ia  less  powerful  and  is  much  more  prolonged.  In  miii 
its  effects  are  said  not  to  be  apparent  in  less  than  half  an  hour  and  to  last  for  more 
than  an  hour.  It  has  been  especially  recommended  in  the  treatment  of  anjua 
pectoris.  As  its  alcoholic  solution  is  explosive,  it  should  always  be  used  in  tableUi 
whose  preparation  requires  great  care.  Dose,  from  one-half  to  one  grain  (0X1^ 
0.06  Gm.). 

LOBELIA. 

The  leaves  and  tops  of  the  Lobelia  inflsts,  an  herbaceous  annual 
found  throughout  the  eastern  portion  of  the  United  States,  producing 
pale  or  yellowish-green  flowers  in  racemes.  The  dried  plant  haa  ft 
slight  irritating  odor  and  a  taste  at  first  scarcely  perceptible,  after- 
wards burning,  acrid,  and  attended  by  a  flow  of  saliva.  Proctor 
discovered   the    alkaloid   lobetine,    which    was   long   believed   to  be 

•  Strahan  tJovTi.  Mml.  Sei..  xxx.  252).  J.  Roewii  fCtnlralb.  I.  Klin.  M^„  1888).  Ocditt  E. 
Shoenuker  {Med.  JVrui,  1863,  1.),  uid  SUnsfield  iBrit.  Med.  Joum.}. 
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liquid,  until  J.  U.  aod  G.  G.  Lloyd  obtained  it  in  broad,  colorless, 
odorless,  and   tasteless  cryatala.* 

Official  Preparations: 

HnidcxLracluiti  I»l)elite 1  to  £  miiunis  (0,00-0.30  C.c). 

Tine!  lira  Lobeliie  (a>>  an  emetic  1  fluidrachm, 

4  C.C)  .. .db  mjnims  (1.3  Cc). 

PhysiolosicAl  Action, — Upon  the  lower  animals  lobelia  produces, 
after  a  priuiary  stage  uf  motor-cord  stimulation,  proRriwsive  failure 
of  motor  power  which  is  due  to  a  paralyzing  effect  upon  tbe  peripheral 
endings  of  the  motor  nerve.  According  to  Dreser  when  the  nerves 
are  protected  from  the  action  of  lobelia  there  is  evidence  of  a  stimu- 
lation of  the  spinal  cord.  According  to  some  oltservers  there  is  pro- 
duced by  a  moderate  dose,  a  primary  exoitation  of  the  respiratory 
centre  and  also  of  the  vomiting  centre,  which  is  followed  by  a  paralysis 
of  respiration.  Its  effecta  upon  respiration  are  so  much  more  powerful 
than  upon  the  motor  nerves  that  its  action  in  mammals  a.s  a  motor 
paralyzant  is  of  little  importance.  Dreser  also  found  that  there  was 
a  palsy  of  the  pneumogsislric  terminals  in  the  bronchi. 

Accortiing  to  both  Ott  anil  Afanasieff,  lobelia  produces  a  rise  of 
the  arterial  pressure  which  occurs  after  section  of  the  cord.  Ott 
believes  that  the  effect  is  a  direct  one  ujron  the  musclea  of  the  arterial 
walls;  on  the  other  hand,  in  the  experiments  of  Afanasieff,  lobelinc 
eauaed  in  the  frog's  heart  &  jieriod  (if  inrren.sed  work,  followed,  jf 
the  dose  were  large  enough,  by  loss  of  power  ending  in  diastohc  arrest. 
In  the  later  stages  of  lobeline-poisoning  the  arterial  pressure  falls 
progrea.sively,  so  that  it  is  probable  that  lobelia  first  «timulates  and 
afterwards  paralyses  both  the  heart  and  the  arteries.  A  very  impor- 
tant point  to  be  noted  is  that  the  action  of  lobelia  upon  the  circulation 
is  entirely  subordinate  to  its  influence  upon  the  nerve-centres,  especially 
upon  respiration,  and  is,  therefore,  of  no  value  to  the  therapeuti,>5t. 

TtaerapeutJcs.  —  The  former  use  of  lobelia  as  an  emetic,  and  for 
the  purpose  of  relaxing  spasm  in  various  diseases,  has  l>een  entirely 
BUperseded  by  more  effective  and  less  dangerous  remedies.  Lobelia 
remains,  however,  a  valuable  drug  in  the  treatment  of  aBthma,  or 
acute  bronchitis  with  bronchial  spasm,  in  which  it  may  be  given  in 
small  repeated  do.scs  at  long  intervals,  or  in  severe  attacks  every  few 
minutes  until  nausea  is  indu<'ed.  .\n  infusion  (one  ounce  to  a  pint) 
has  been  strongly  recommended  as  a  local  application  in  the  etzema 
produced  by  the  Rkvs  toxicodendron,  or  "poison-vine."  The  dose  of 
the  tincture,as  an  expectorant- is  twenty  to  forty  minims  (1.3-2.5  C.c.) ; 
in  the  paroxysm  of  asthma,  one-half  to  one  fluidrachm  (2-4  Cc) 
every  half-hour  until  nausea  is  induced.  According  to  S.  Nunes, 
from  five  to  forty  centigrammes  of  lobeline  may  be  given  a  day,  hut 
in  any  case  the  first  dose  should  not  exceed  one-fortieth  of  a  grain, 
til  be  increased  pro  re  nata. 

'Ttf  HewriL  UoyJ  %\tn  %mtn  tfast  lher«  i*  a  Hceond  alk&lojd  in  lobalia,  bul  tha  rvAKarDliA* 
ttf  Dft»*  rmdrr  it  prolrikbld  (ti&t  this  ivajqiI  olk^cid  ia  b  litinvktjve  from  Inbpliofl. 
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Toxicology.— The  symptoms  produced  by  large  doses  of  Iobeli» 
in  man  are  ntiusea,  soon  followed  by  violent  vomiting,  accompanied 
by  intense  prostration,  as  is  sliown  by  feeble  pulse,  cold  svi'eats. 
pale  akin,  and  great  muscular  relaxation.  Purging  may  or  may  not 
occur.  Numerous  cases  of  fatal  poisoning  by  it  ha\-e  been  recorded 
The  symptoms  are  those  above  mentioned.  interLsified ;  in  some  cases 
vomiting  does  not  occur,  and  it  is  especially  under  these  circumstance!' 
that  fatal  effects  have  been  noted.  Burning  in  the  fauces  and  tcsophu- 
gus,  and  epigastric  distre.ss,  in  addition  to  the  intense  prostration, 
bordering  upon  collapse  and  finally  merging  into  complete  col- 
lapse, with  coma,  stupor,  muscular  tremblings,  and  in  some  cases 
convulsions,  precede  the  fatal   termination. 

The  treatment  should  consist  in  washing  out  the  stomach  with 
plenteous  draughts  of  a  warm  solution  of  tannic  acid,  in  the  free 
exhibition  of  opium,  alcohol,  ammonia,  strychnine,  and  diplalia 
and  in  the  use  of  external  stimulation  by  dry  heat,  frictions,  mustard, 
etc.,  precisely  as  in  poisoning  from  veratrum  viride. 

QELSEMIUm. 

The  rhizome  and  root  of  Gelsemium  sempervirens.  the  yillov  or 
Carolhia  jeasamine,  a  beautiful  chmbing  plant  of  the  Atlantic  Southern 
United  ytates,  distinguished  by  its  large,  axillary,  very  fragrant, 
clustered  blossoms  and  perennial  dark  green  leaves.  According  to 
Cushny  gelsemium  depends  for  its  activity  chiefly  upon  geheminine; 
the  alkaloid  gdsFmine  which  was  discovered  by  Womiley  being  com- 
paratively feeble  in  its  action.  The  very  light,  fibrous,  dirty  yellowish 
root  has  a  bitterish  taste. 

Official  Preparations: 

Fluidextractum  Gebemii 3  to  S  minims  (0.2-0.3  C.e.). 

Tinctura  Gelsemii  (10  per  cent.) 15  to  30  minima  (1-2  C.c). 

Physiological  Action. — Gelsemium  produces  in  the  lower  animals 
symptoms  similar  to  those  which  it  causes  in  man,  with  the  exception 
that  convulsions  are  very  generally  developed. 

The  convulsions  are  not  always  present,  but  they  have  been  obeerved  in  the 
frog,  pigeon,  cat,  rabbit,  and  dog.  The  toaa  of  voluntary  power  precedes  the  con- 
vulfiiooa,  and  in  the  careful  experiments  of  Ringer  and  Hurrell  upon  frop  it  wu 
found  that  the  cord  was  rapidly  exhausted  by  repeated  irritations,  bo  that  oonvid- 
sions  could  not  at  once  be  induced.  Bartholow  states  that  in  the  rabbit,  cat,  ud 
pigeon  the  convulsive  movements  are  backward,  sometimes  amounting  to  compktB 
somersaults. 

Nervous  and  Muscular  Systems. — In  large  doses  gelsemium  causes 
increased  reflex  activity  and  even  tetanic  convulsions  by  its  stimulat- 
ing effect  upon  the  spinal  cord.  If  the  dose  has  been  large  enough  this 
condition  of  motor  excitement  gives  way  to  one  of  paralysis  which  is 
probably  due  to  the  effect  both  upon  the  spinal  cord  and  the  peripheral 
nerves. 
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The  ttlkiJoida  gclseminc  and  gclseminine  differ  very  markedly  in  (heir  physio- 
k^cal  effects.  Gelsemine  is  primarily  a  stimulant  lo  (he  niolor  rord  (Ot.l  and 
Tnylor)  and  in  large  dosen  a  [lanilynant  to  [he  peripiicrnl  ends  r)f  the  motor  nerves. 
According  to  Cuahny,  the  (ailure  of  Bartholow.  of  Ringer  and  Murrell,  and  other 
invesligalors  to  obtain  evidence  of  the  motor-nerve  paralyiiis  is  due  to  the  fact  of 
their  luiving  itsed  insufficient  doses. 

Gelseminioe  on  the  other  hand  appears  in  no  dose  to  act  as  a  spinal  stimulant, 
but  causes  in  both  the  frog  and  tlie  rabbit,  aecordiug  lo  Chifilmy,  a  gntdiially  increns- 
ing  paralysis  by  a  depressant  action  upon  the  motor  ganglia  of  the  spinal  cord- 
After  very  Urge  doses  this  alkaloid  alao  depresses  the  peripheral  motor  nerves. 

RespirtUian. — Gelsemium  usually  kills  by  a  paralysis  of  respiration. 
Accordiog  to  the  researches  of  Burdon  Sanderson  and  of  Ringer  and 
Murrell,  immediately  after  the  ingestion  the  extent  of  the  respiration, 
but  Dot  its  rate,  is  increased;  very  shortly,  however,  both  rate  and 
depth  enter  a  condition  of  progressive  palsy  ending  in  death.  The 
respiratory  changes  are  the  product  of  a  direct  action  upon  the  respira- 
tory centres,  being  uninfluenced  by  previous  section  of  the  vagi. 

Circulation. — The  action  of  moderate  doses  of  gelsemium  upon  the 
circulation  is  not  pronounced,  but  the  toxic  dose  depresses  both  the 
puLse-rate  and  the  pressure.  As  this  occurs  after  previous  section  of 
all  the  cardiac  nerves  and  the  spinal  cord  (Ott),  it  is  probable  that  the 
poison  exerts  a  direct  influence  upon  the  heart.  How  far  or  in  what 
way  it  affects  the  arterial  system  we  have  no  knowledge. 

Eye. — Ringer  and  Murrell  affirm  that  decided  non-toxic  doses  of 
the  (inig  cause  contraction  of  the  pupil.  However  this  may  be. 
marked  dilatation  of  the  pupil  is  a  very  constant  symptom  in  the 
poisoning,  and  the  local  application  of  gelsemine  to  the  eye  produces 
xiolent  mydriasis,  with  paralysis  of  accommodation. 

It  would  seem  probable  tlial  the  mydriasis  is  due  to  an  uption  upon  (he  periph- 
eral Derve-endiiigs  in  the  eye.  The  poiby  of  (he  external  reeluK  and  the  ptoeia  indi- 
ralc  tliut  sueh  action  is  paralytic,  no  that  it  is  a  proliable  conclusion  that  peripheral 
orulo-motor  paraly.iis  is  the  cause  of  the  ililalalion  of  tlic  pupil.  The  falling  of  tlie 
j«w  and  the  loss  of  the  power  of  arliculatiou  indicate  that  all  (he  motor  nerves  of 
the  head  are  acted  upon  by  the  poison. 

Therapeutics. ^Gelsemium  was  originally  employed  as  an  arterial 
sedative  and  febrifuge  in  the  malarial  fevers  of  the  South,  and  sub.se- 
quently  in  other  slhenic  levers.  It  appears  in  some  way  to  depress  the 
bodily  temperature,  but  certainly  possesses  no  controlling  influence 
over  the  arterial  sy.stem  at  all  comparable  to  that  of  veratrum  \iride 
and  aconite.  Bartholow  cunimend-s  it  highly  in  pneumonia  and 
pUuritis;  its  influence  for  good  in  these  disorders  wotdd  seem,  however, 
to  be  chiefly  associated  with  its  power  of  lessening  the  rapitlity  of 
respiration  and  increasing  the  tendency  to  perspiration.  It  does  not 
appear  probable  that  any  advantage  to  be  derived  from  it  will  counter- 
balance the  dangers  attending  its  employment  in  the  large  doses 
required.  In  asthma,  spasmodic  laryngitis,  whooping-cough,  and 
nervoua  cough,  in  which  it  is  also  recommended  by  Bartholow,  its 
pmployment  seems  more  plau.sible,  as  in  these  cases  there  is  u  distinct 
spasniudic  element.    The  testimony  tu  its  value  in  cases  o!  trigeminal, 
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ovarian,  and  other  neuralgias  is  strong.  How  it  does  good  in  thtst 
disordprs  is  as  obscure  as  is  the  nature  of  the  neuralgias,  and  in  our 
hands  it  has  usually  failed.  The  marked  effect  of  the  drug  uixin  ihe 
facial  nerves  would  appear  to  indicate  its  employment  in  facial  neu- 
ralgias, and  especially  in  facial  spasmodic  affections.  In  acut«  nwnifl 
the  drug  may  be  employed  in  full  doses  as  a  calmative. 

Toxicology, — The  earliest  symptom  of  gelsemiu in- poisoning  is  i 
feehng  of  languor  which  is  soon  foilowed  by  dizziness  and  disturbance 
of  vision,  with,  in  some  cases,  a  pain  over  the  brows.  Ringer  and 
Murrell  state  that  the  pupil  is  contracted,  but  this  is  probably  as 
inconstant  result.  Later  the  muscular  weakness  is  extreme,  and  in 
several  cases  the  flexors  of  the  arms  have  been  especially  affeclei 
The  disturbance  of  sight  is  now  very  marked ;  double  vision,  or  paxtisl 
or  even  complete  blindness,  may  exist;  the  pupil  is  widely  dilated 
and  immovable;  the  external  rectus  mu'^cle  is  weakened,  somctimo 
sufficiently  to  produce  a  marked  internal  squint;  the  eyelid  droi>ps, 
and  is  rai.sed  with  difficulty  or  falls  in  paralytic  ptosis.  If  the  piitJent 
is  able  to  wjdk  at  all,  the  gait  is  staggering;  the  jaw  drops,  artipulation 
fails:  the  general  sensibilitj'  is  much  impaired;  the  respiration  slut 
and  labored;  the  pulse  feeble  and  thready;  the  skin  bathed  in  a  cold 
sweat;  the  bodily  temperature  greatly  lowered.  Sometimes  droww- 
ness  is  felt  after  moderate  doses  of  the  poison,  but  consciousness  ninv 
be  preserved  in  the  midst  of  very  .severe  symptoms,  although  in  all 
the  fatal  cases  whase  record  we  have  met  with  it  has  been  lost  before 
death.  The  drug  acts  very  promptly,  symptoms  usually  appearing  in 
about  twenty  minutes  and  beginning  to  subside  in  two  or  three  houn, 
I.  Ott  has  collected  six  cases  of  fatal  poisoning,  a  teaspoonful  of  the 
fluidextrart  being  the  smallest  amount  that  hiis  caused  death  in  the 
adult.  Wormley  believes  that  his  chemical  examinations  have  shown 
that  in  one  fatal  case  the  fluidextract  ingested  could  not  b»ve 
contained  more  than  one-sixth  of  a  grain  of  the  alkaloid. 

The  treatment  of  gelsemiu  m-poisoning  should  be  conducted  on 
general  principles.  Our  present  knowledge  does  not  indicate  that 
morphine  and  gelsemium  are  physiological  antagonists,  but  George 
S.  Courtright  asserts  that  they  have  such  relation,  and  details  a  case 
in  which  recovery  occurred  after  the  ingestion  of  from  one  to  two 
teaspoonfuls  of  the  tincture,  one  and  one-half  grains  of  morphine 
having  been  pven  hypodermically  and  one  grain  by  the  mouth. 

Tabacum. — Tobacat  is  no  longer  recognized  by  the  United  States  Phaima- 
cop<£ia,  and  is  not  at  present  used  in  practical  medicine.  We  shall  here  discuM  it 
very  smnmarily,  referring  the  reader  to  the  tenth  edition  of  this  tre»tiae  lix  a 
more  elaborate  study  of  its  physiological  action. 

Tobacco  depends  for  its  activity  upon  the  presence  of  an  alkaloid,  nwotiae,  » 
poison  of  such  intensity  that  it  has  caused  death  in  three  minutes.  The  fatal  don 
of  nicotine  has  not  been  made  out.  One-thirty-second  of  a  grain  will  c»uaa  aeriooa 
aymptoms;  one-seventh  of  a  grain  has  been  recovered  from.  The  symptoms  pro- 
duced by  tobacco  in  those  unaccustomed  to  its  use  are  horrible  nausea  and  vomitinf, 
giddiness,  intense  malaise,  with  weakness,  followed,  if  the  doee  has  been  sufGciaBt, 
by  burning  pain  In  the  stomach,  purging,  free  urination,  extreme  giddioeea  paamV 
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into  ddirium,  a  rapid,  running,  and  finally  imperceptible  pulse,  cramps  in  the  limfaa, 
afaeolule  loss  ol  muscukr  Etrengtli,  a  cold,  clammy  skin,  and  finally  complete 
follapse,  tcrminaling  in  ciesth. 

In  tbe  lower  animaU,  especially  in  the  frog,  to  the  eymptoms  commonly  seen 
in  man  are  added  \iolent  convulsions,  which  are  of  spinal  origin  and  are  followed 
after  a  (ime  by  poresiii,  which  is  probubty  also  in  part  of  spinal  origin,  alliinugh 
it  has  been  demonstrated  that  tobacco  is  a  powerful  dtpressatil  to  the  molar  or  efftrfot 
t^errea,  acting  primarily  upon  their  peripheral  filaments.  The  afferent  or  sensory 
aervM  are  much  le^  afTecled  tlian  the  motor,  but  are  probably  also  depressed. 
The  aympatbetic  ganglia  are  first  stimulated  and  then  depressed  by  nicotine.  To 
theae  sctioiii  are  probably  due  the  increase  of  saliva  and  other  secretiuiis  caused 
by  email  doMs  and  tbe  lessening  of  gland  activity  produced  by  large  doses.  Upon 
the  volimtary  muscles  the  drug  has  no  action. 

rpon  the  circulation  nicotine  lias  a  very  distinct  influence,  producing  linst  rise 
and  afterwards  fall  of  pressure.  The  rise  of  pressure  is  certainly  in  part  due  to 
Blimulation  of  the  cardiac  mut«*les  or  ganglia,  but  probably  is  also  in  part  the  outcome 
of  peripheral  contraction  of  the  vesseb;  and  it  is  further  prulmblc  that  the  tinnJ 
paialysis  is  due  to  a  double  depressing  influence  upon  the  heart  and  the  arterial 
walls,  although  these  points  have  not  been  distinctly  proved. 

Upon  the  pupil  nicotine  acts  as  a  myotic,  probably  paralyxing  the  peripheral 
ends  of  the  sympolhecic,  and  almost  certainly  stimulating  the  oeulo-molor  nerves. 

The  oiUy  use  now  made  of  tobacco  in  medicine  is  in  tlie  preparation  of  ointments 
for  painful  hrmarrhouls,  and  in  the  form  of  a  elrong  wash  tor  pruritus.  Its  tree 
external  use  is  always  accompam'ed  by  danger,  and  has  caused  death. 

The  di>?e  of  tobacco  \a  five  grains  (OJ  Gm.),  In  infusion. 

Toxicology  — A  large  number  of  deaths  hai-e  resulted  from  the  medicinal 
use  of  loliacco,  Hu.semann  staling  that  no  less  than  ten  fatal  cases  have  been  caused 
by  tobacco  enemata  alone.  Copland  has  eicen  a  clyster  contikining  lialf  a  drachm 
produee  death.  Even  Ktnoking  has  caused  an  acute  fatal  poisoning.  Nielsens  affirms 
that  the  smoke  of  half  an  ounce  of  strong  tobacco  contains  sutheienl  nicotine  to 
prove  fatal.*  In  the  only  case  of  criminal  nicotine-poisoning  on  record,  an  unknown 
amount  of  the  alkaloid  was  forced  int"!  the  mouth  of  the  victim,  caiwing  death  in 
from  three  to  five  mimiteit.  The  treatment  of  tobacco-poisoning  coasistw  in  waeh- 
ingout  the  stomach,  the  free  administration  of  ammonia  and  alcohol,  the  hypoilemiic 
tMB  of  moderate  anioiinls  of  Btrychnine,  and  the  empIo^rTnent  of  such  external 
nwacurea  as  dry  heat,  rubbings,  etc.  If  these  fail,  artificial  t^Hpiralion  should  be 
maintained.  The  excei«^ive  me  of  tobacco  produi^es  in  some  penions  serious  nervous 
dkltirbance,  »uch  as  insomnia,  irritability,  general  feebleness;  the  most  character- 
»tk  fj-mptom  is  a  pecuUar  irregularity  of  the  hearts  action,  often  accompanied 
by  distinct  intermissions.  Amaurosis  is  also  sometimes  present .t  Jonathan  IIui- 
elunaon  afhrms  that  he  lias  seen  this  amaurosis  recovered  from  under  the  use  of 
o^um  and  champagne  without  the  abandonment  of  the  habit  of  amoking.  We 
have  seen  impotence  as  the  only  distinct  aymptjim  of  chronic  tobacco-poisoning. 

CONIUM. 

The  U.  S.  Pharmacopcfia  recognizes  only  ihe  full-grown  fruit, 
gathered  while  green,  of  Coniuni  maculatuni  or  Water  Hemlot^k. 
The  plant  Is  umbelliferous,  a  native  of  Etirope,  but  naturalized  in 
the  I'niled  Statt^a.  The  fruits  are  one  to  two  lines  long,  roundish- 
ovate,  striated,  with  five  crenat-2d  ribs  on  the  outer  sidef?  of  the  easily 


*  Fat  k  Dumtpci  ol  sue*,  ne  i<tilJ<'i  Tlumimlir*.  ii,  374. 

t  Tha  diacnoHt  of  lolwcixi  amblyopis  dipenda  upon  Ihe  higtory  a(  the  Bbiuc  of  die  dnic,  Ihe 
l»iLui«  Id  ImprDve  wiih  opijcal  Ehrrapvulira.  and  The  prrwoiv  ol  H  KotnmA.  u.mAily  ova]  in  alitpa 
vtd  HntfVB  to  charsclrr.  particularly  pronounred  lor  r«l  biid  «rr*n,  wlnle  ihe  pfffjptiery  of  Ihe 
Md  of  ^inac  rerruinx  unaflvr^.  Lf.  in  nilditknn,  t\,m  i-  ix  quadnnr.4hmiwi  palch  of  atrophia 
paUor  lu  the  nprvF-h«ad,  ihedia«rni»i'  twDomr^  »{ill  more  etnoiii.  Atrophy  of  the  nerve  may  result. 
niH  In  many  r**^*  ihfTf  if  no  flrut^lunl  clmuftc,  n*  the  tyinplom:  mav  go  oft  in  a  f«w  houn  f  D* 
Otliwilmn'ii  rone  Amblnopimi. 
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separable  halves,  and  have  a  peculiar  mouse-like  odor.     Coniumii 

famous  in  history  as  the  penal  poison  of  the  Greeks,  with  whidi 
Socrates  was  killed.  The  active  principle  is  coniine,  a  yellowish,  oilj, 
liquid  alkaloid,  highly  volatile,  of  a  strong  odor  similar  to  that  ol 
the  urine  of  mice,  and  of  a  very  acrid  taste.  It  is  freely  soluble  id 
alcohol  and  in  ether,  and  slightly  so  in  water,  with  which  it  fomui 
hydrate,  and  it  coagulates  albumin;  when  exposed  to  the  air  it  under- 
goes decomposition,  becoming  first  brown,  afterwards  resinous;  heal 
accelerates  the  change.  The  U.  S.  Pharmacopceia  directs  that  &S 
per  cent,  of  the  alkaloid  shall  be  present  in  the  drug. 

Preparation : 

FluideKfractiim  Conii 1  to  3  minimfl  (O.Oft-0.18  C.c.l, 

The  extract  «'iifl  fonneriy  official  but  is  no  longer  recognisied,  th*  dose  of  it  m 

J  to  1  grain  (O.M-O.OG  Gra.).     Coniine    Hydrobromide  is  occasionally  trnfiojui 

in  doses  of  j^  to  1*1  grain  (0.003  t«  O.OOS  Gra.). 

Local  AUion. — Upon  the  mucous  membranes  conium  actd  as  au 

intense  irritant.  In  a  concentrated  form  it  is  probably  fatal  to  ill 
highly  organized  tissues.  Christison  having  proved  this  to  be  tnie  in 
regard  to  the  muscles  which  arc  not  influenced  by  the  alkaloid  taken 
internally. 

Eliminalion.^H  is  absorbed  with  great  rapidity,  and  escapes 
through  the  system  chiefly  if  not  solely  through  the  kidneys.  Zalesfc 
and  Dragendorff  have  found  it  abundant  in  the  urine  during  the  firsi 
twelve  hours  of  the  poLsoning;  Prevfjat  has  seen  the  urine  of  poisoned 
animals  cause  in  a  frog  the  characteristic  general  palsy,  and  in  s 
doubtful  case  of  poisoning  this  physiological  test  might  decide  tbe 
diagnosis. 

Nervous  St/stem. — The  retention  of  consciousness  and  all  the 
mental  faculties  almost  up  to  death  in  conium-poisoning  shows  that 
the  drug  has  but  little  influence  upon  the  general  cerebral  cort«x, 
According  to  Lautenbach,  the  convulsions  which  occur  in  the  lo»"er 
animals  are,  however,  of  cerebral  origin,  since  after  division  of  the 
cord  they  were  confined  to  tliose  portions  of  the  body  situated  abort 
the  section.  They  are  probably  asphyxial  or  of  other  secondaij' 
character. 

The  characteristic  effect  of  conium  is  an  ever  increa.sing  muscular 
weakness.  This  is  due  chiefly  to  a  paralysis  of  the  peripheral  endings 
of  the  motor  nerves  although  there  is  evidence  that  the  spinal  cord 
is  also  affected.  The  drug  seems  to  exercise  a  similar  paralytic  io^ 
fluence  on  the  sensory  nerve-endings  but  much  less  powerfully.  In 
mammals  respiratory  failure,  probably  due  to  palsy  of  the  phr^ie 
nerve,  usually  leads  to  the  death  of  the  animal  before  the  other 
motor  nerves  are  completely  insensible  to  electrical  stimulation. 

The  original  discovery  of  Kolliker,  that  the  paralysis  of  coniine-poiaoniiig  ia  dut 
lo  paralyBiB  of  the  efferent  or  motor  nerves,  has  since  been  abundantly  confirmed. 

K6lliker  demonstrated  that  in  the  poisoned  frog  immediately  stt«r  death  tbc 
galvanic  current  applied  to  the  nerve  is  powerless  to  induce  contractions;  that  illq' 
tying  the  aorta  access  of  the  poison  Ix:  cut  ulT  from  the  hind  legs,  there  Js  a  aUge  of 
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poi^iung  in  which  galvanii-  stimulation  of  the  nerve  of  the  front  leg  fails  to 
the  Uitiutary  muscleii,  although  it  does  produce  reflex  rontractions  in  the  hinil 
proof  that  tlie  anterior  afferent.  n(?rve8  aad  the  spinal  cord  atiil  retain  func- 
aclivity  after  this  aetiiily  has  been  lost  in  efferent  nerves  reached  by  the 
These  experimental  reaults  liave  been  confinned  by  Fimke,  b>  Gutlmann, 
by  Pelvelte  and  Murtin-Daniourettc.  These  last-named  obaerveru  also  noted 
■t  whrn  coniinc  and  etryclinine  were  given  simultaneously  to  a  frog  from  one  of 
sciatic  nerves  the  circulation  (i.e.,  direct  wcea  of  the  poison)  was  cut  off 
either  of  the  manner?  spokcD  of,  ihey  produced  by  tlieir  conjoint  action  a  com- 
ngting  of  paralyaie  in  all  other  parts  of  the  body  with  violent  tetanic  spaiirnH  in  the 
:ect«d  leg, — a  comminghng  explaitiahle  only  on  the  supposition  that  the  coniine 
lyiedall  the  motor  nerves  to  which  it.  Iiad  access  through  I  he  circulation,  'lliese 
periments  upon  tlie  frog  have  been  confirmed  by  B.  F.  Ijiutcnliach,  Verigo,  A. 
Uofmann,  Prevost,  U.  Schtilti,  and  Fliesa,  Playuehi  and  Muto  have  shown  that, 
llhougb  the  nerves  of  purely  voluntary  motion  are  acted  upon  In  the  mammal 
coniine,  the  phrenic  nerve,  at  least  in  the  rabbit,  is  even  more  suaceptible  to  its 
iBuenoe. 

It  has  been  generally  believed  that  coniine  does  not  affect  the  senaoty  nerves, 
jUt  the  ei-idence  appcaru  to  show  that  this  is  not  correct;  only  that  tlie  action  upon 
BCDsory  nerves  is  so  much  less  decided  than  tliat  upon  the  motor  hbres  that  it 
mints  very  tittle  in  the  general  influence  of  the  drug. 

In  1S75  Gubler  called  attention  to  the  local  influence  of  conitun  in  benumbing 
le  cutaneous  sensibihly,  and  Laulenbacli  found  that  when  he  tied  the  abdominal 
irts  and  left  axillarj'  artery  in  the  frog,  and  then  injected  a  dose  of  coniine  into 
he  abdonien,  irritation  of  tiie  leg  whose  nerve  was  not  prolct'ted  from  the  poison 
tiled  to  cause  reflex  movements  at  a  time  when  irritation  of  the  protected  nerves 
reduced  reflex  actions  in  distant  parts  of  the  body. 

The  exact  influence  of  coniine  upon  the  api'ial  cord  cannot  yet  be  considered 
ilutely  determined,  but  it  is  most  probable  lliat  the  poison  has  a  feeble 
Kas&nt  action.  Verigo  asserts  that  it  is  a  powerful  spinal  depressant,  and 
tiTette  and  Martin~Daniourette  say  timt  it  acts  as  an  excitant.  Lautenbach, 
carefully  inveatigaiing  the  subject,  failed  to  obtain,  under  any  circum- 
.nces,  evidences  of  excitement  of  the  cord;  he  did  succeed  iu  producing  loes  of 
eflei  activity  when  the  nerve  wos  protected  by  tying  the  artery  in  ihe  limb,  but, 
in  all  but  two  of  fifty-two  experiments  the  reflexes  in  (he  protected  limb  were 
il-  greslly  reduced  until  just  before  death,  it  is  plain  tlial  any  action  upon  the 
pinai  cord  ta  unimportant  and  dominal«d  by  the  more  powerful  peripheral  influences 
Ihe  p-jison. 

A/wscifs.— All    observers    agree    (hat    in    conJiim-poisoning    the 
nusrlea  themselves  are  not  affected. 

Pupil. — The  pupil  is  generally  dilated  by  coniine;  but  both  Von 
'rsag  and  Verigo  assert  that  the  phenomenon  i.s  not  constant,  at  least 
animals.  The  ptosis  of  conium -poisoning  indicates  that  the  dilata- 
ion  of  the  pupil  is  due  to  oculo-motor  paralysis.  The  known  action 
the  drug  upon  nei^'e-trunks  indicates  that  this  paralysis  is  periph- 
al, — a  conclusion  corroborated  by  the  experiments  of  I.  Hoppe 
nd  of  Lautenbuch,  each  of  whom  found  that  when  coniine  is 
topped  into  the  eye  of  an  animal  it  causec  at  first  contraction, 
ipparcntly  due  to  the  intense  irritation,  and  afterwards  dilatation, 
if  the  pupil. 

Temperalure. — Verigo.  Von  Praag,  and  others  affirm  that  lethal 
Dsea  of  conium  cause  a  decided  lowering  of  temperature;  but  Lauten- 
iftch  asserts  that  the  drug  decidedly  increases  the  temperature  both 
hen  in  therapeutic  and  when  in  toxic  doses. 
12 


Circulation. — NosufScient  investigation  has  as  yet  been  madeupco 
the  action  of  eoniine  upon  the  circulation.  Lauteabach  states  that 
the  arterial  pressure  falls  immediately  after  the  injection  of  cociine, 
and  afterwfirds  rises  far  above  the  normal  point,  and  that  the  pulse  i* 
at  first  accelerated,  bOt  afterwards  retarded.  The  secondary  rise  o( 
pressure  is  probably  due  to  asphyxia.  The  primary  pulse-acceleralion 
is  explained  by  the  observation  of  Peli^nard  (confirmed  by  Prevgstj 
that  the  pneumogastrics  are  paralyzed  before  the  motor  nenm 
Prevost  finds  that  the  heart  itself  is  scarcely  affected  by  the  pwBon, 

SUMMARY.— The  chief  symptom  of  poisoning  by  conlum  is  a 
failure  of  voluntary  and  involuntary  movement,  the  reaiilt  of  a  ptfr 
BTeBslve  paralysis  of  the  motor  nerves.  The  cerebrum  is  not  aSected, 
hence  consciousness  is  preserved  to  the  last.  The  pupU  Is  dilated 
by  a  peripheral  paralysis  of  the  oculo-motor  nerve.  The  senaorr 
nerves  and  the  spinal  cord  are  probably  feebly  depressed.  It  is 
probable  that  the  alkaloid  does  not  directly  act  upon  the  circulatory 
apparatus  except  to  paralyze  the  pneumog^istrics. 

Therapeutics. — The  paralytic  action  of  eonium  naturally  suggest* 
its  use  in  spasmodic  affections;  and  accordingly  it  has  been  tried  in 
chorea,  in  paralysis  agiians,  in  whooping-cough,  and  in  other  diseaaei 
of  similar  nature.  As  the  depressant  influence  of  eonium  is  chiefly 
upon  the  motor  nerve,  and  as  the  phrenic  nerve  seems  more  seosidif 
to  its  effect  than  other  motor  nerves,  it  is  evident  that  the  drug  is  verj' 
limited  in  its  power  for  good.  In  maniacal  and  hysterical  ejcUrmril. 
the  drug  in  full  doses  is  said  to  produce  a  highly  favorable  condilikin 
of  calm  and  relaxation;  and  3n  the  treatment  of  the  insane,  caniuin 
is  much  used  by  some  alienists. 

Conium  was  formerly  employed  to  reheve  pain  or  as  a  deobstnient 
and  alterative  in  chronic  glandular  or  arthritic  diseases,  and  even  in 
cancer,  but  fur  these  purposes  has  paawed  entirely  out  of  vogue.  Tbe 
belief  that  it  possesses  alterative  qualities  does  not  seem  to  be  well 
founded. 

Toxicology. — Full  physiological  doses  of  conium  produce  in  mw 
quietude,  languor,  and  muscular  weakness.  After  toxic  doses  llie 
weakness  becomes  extreme,  forcing  the  patient  to  the  horizontal 
position,  or  causing  him  to  stagger  or  fall  from  weakness  of  the  lep 
when  he  attempts  to  walk.  This  weakness  has  in  some  cases  been 
attended  by  burning  in  the  mouth,  fauces,  or  stomach,  nausea,  vomit- 
ing, and  with  a  sense  of  pressure  or  even  with  severe  frontal  pain. 
As  the  case  progresses  the  paralytic  symptoms  become  everywhere 
pronounced.  The  pupils  sooner  or  later  dilate;*  amblyopia  from 
paralysis  of  accommodation,  diplopia  from  irregular  weakness  of  the 
ocular  muscles,  and  ptosis  are  almost  universally  present,  and  tbe 
voice  may  be  weakened  to  a  whisper  or  lost.  Sensibility  ia  main- 
tained to  the  end.     Free  safivation  or  free  sweating  sometimes  occurs. 


mky 


•The  exp*  rim  fill  t*  of  PophlmiLnn  (quoted  by  ITusf  iiiniin  I  flhow  llinr  v*ry  jrrave  pympl'™^ 
be  iaiiUDOiJ  HJiil  yel  Uiepupiln  I'einaiii  naLuniL;  but  dowict  ur  Utter  I  hey  probably  siwityB  dilcU 
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The  circulatory  phenomena  are  very  subordinate;  though  the 
puUe-r&te  may  at  first  fall,  later  it  becomes  more  rapid.  Consciuusness 
is  usually  preserved  until  the  last,  but  maj'  be  lost  in  asph\'xial  coma 
some  minutes  before  death,  which  results  from  paraly^s  of  respiration. 

After  death  from  conium  no  distinctive  lesions  are  to  be  found, 
only  the  u-sual  indications  of  death  from  asphyxia.  The  treatment 
consst-s  in  the  immediate  evacuation  of  the  stomach  and  the  exhibi- 
tion of  tannic  acid, — the  tannate  formed  is,  however,  probably  more 
or  less  poisonous. — with  the  use  of  external  heat  and  of  internal 
stimulants:  artificial  respiration  should  steadily  be  maintained  so  long 
as  there  is  the  faintest  indication  of  cardiac  action.  No  physiological 
antidote  is  known;  but  strychnine  and  other  respiratory  stimulants 
should  be  used. 

We  liave  met  with  accounts  of  but  four  fatal  eases  of  sueh  ehnracter.*  In  one, 
that  of  the  miitlreH  of  Dr.  Hpniiann  Jahn,  from  ten  lo  fifteen  drops  of  the  alkaloid 
killed  in  a  few  minutes  (quoted  by  Huiieiiiami). 

In  anolher  ca*ie  a  mediml  eloctrician,  suffering  from  blepharo-facial  spasm,  be- 
pnuing  four  hours  afler  ihc  last  of  a  previous  series  of  divided  doses  of  a  Iluid- 
exira<1  amounting  to  one  hundred  and  eighty  dropH,  took  at  4.10,  4.40,  and  5,15 
PJL  fifty  minims  (one  hundtied  and  fifty  in  all)  of  ''Siiuibb's  fluidextracl."  At 
&.10  therv  were  naiisi^a.  intense  musrular  weakness,  partial  ptosis,  diplopia,  and 
great  diffirulty  of  speech;  the  pulse  ivaa  GO.  Shortly  after  this  the  man  became 
UMtble  to  !peak  or  to  swallon.  He  made  signs  for  electricity,  and.  on  being  aaked 
(rhetber  the  chemical  or  ilie  fanidic  current,  indicsled  the  latter,  and  also  the  place 
of  application  of  the  electrodes,  but  was  tinable  lo  hold  one  of  the  lulter.  Shortly 
afler  this,  on  being  raised  tip,  he  dropped  dead.  A  fourth  case,  in  which  a  child 
five  ytMit  old  died  of  asphyxia  preceded  by  coma  and  paralysis  as  the  result  of 
Ukinc  a  dnchm  of  chloroform-water  containing  five  grains  of  the  extract  of  conium, 
Hreeorded.t 

AsprnosPEiuiA. — Quebraeho. — Aepidosperma  is  the  bark  of  an  evergreen  South 
Americau  tree,  Aspidosperina  Quehracho-blanco.  It  contains  at  least  six  alka- 
k>ids.  C4pidospcrminf,  aupvtoapermiiline^  atpulosamine ,  qtiebrachinf,  byjxtqwbrachine^ 
and  qutbraehamine.  The  aspidoapermine  of  commerce  (amorphous  aspidospertnine) 
k  not  a  pure  principle,  but  probably  contains  all  the  alkaloids  of  the  bark.  Accord- 
ing lo  -Merck  A  Co.,  it  coiwisis  princi|)ally  of  aspidosumine. 

Phystoloxical  Action, — The  general  physiological  action  of  aapidosperma 
has  rtot  licvu  carefully  enough  studied  to  permit  detiuite  conclusions  concerning  its 
eHrt^fl.  It  woiJd  seem  that  the  various  alkaloids  have  entirely  different  eRects 
upon  the  syntem  and  in  !«)me  respects  are  even  antagonistic;  thiis,  .Schiller  has  found 
thai  the  extract  nF  quebracho-bbnco  muses  in  the  rabbit  general  muscular  n-eaknes:* 
inth  greatly  diminished  reflexes  and  increased  frequency  in  breathing.  £Ioy  and 
Huchud  found  that  asfHdiispcmiine,  iiuebruchiuc,  and  hj'poquebrachine  produced 
violent  convulsions,  which  were  followed,  when  the  dose  was  large,  by  paralysis. 
Acnirdirtg  lo  Penioldt,  aspidosperaiine  produce:^  complete  motor  paralysis  in  ttio 
Inc  with  slowing  of  the  puL%, 

/taptration. —  Penioldt  was  the  first  lo  describe  the  marked  action  of  que- 
litsrho  upon  the  respiration.  He  described  the  effect  produced  in  a  dog  as  dyspncen. 
In  nil  elaborate  rrae*rch  by  Wood,  Jr.,  and  Hoyi  on  the  effects  of  the  commercial 
iMpiduspermine.  it  was  shon-n  lliat  Iliis  subelani«  produces  a  marked  increase  in 
both  rale  and  depth  of  the  respiration,  the  amount  of  air  moved  being  augmented 


•  #m  Eifialn.'g'i  Mtd.  and  Surg.  Journ.,  ISU;  S(n<ilarian.  JuDS.  IST-I;  p.  J.  nnrf  TV.,  ivi.  103. 
t  A4*vrv1inf  lu  II.  llaya^hi  Hji-L  K.  Mulo.  ihe  mimiiaum  fjttiil  ilose  of  oonnne  fur  rabbita 
AU«vfl4Hni*lv  Bi^ron.  u  bM1n«i  fifleeft  anJ  twenty  iDLlliKr^iimea, 
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in  Bonie  cases  tour  hundriM]  per  cent.    Secondary  depresiiioiut  was  produced  (mly 
doses  tar;gc  enough  to  kill,  and  in  lliese  cases  Ihe  stiige  of  diinmiahed  reepii 
aclivit.y  waa  very  short. 

H.  C.  Wood,  Jr.,  haa  since  found  (research  uot  yet  published)  inl<'ui«oin(Bt- 
tion  and  eechymoses  in  the  lungs  Following  the  intra venoas  injection  of  (|iichmr)iini 

fl/ooif— Peneoldt  noted  that  the  blood  in  tlie  vtins  us  well  as  in  Ihe  sriMia 
after  the  adTninist ration  of  aspidospertnn  had  u  bright  red  hue,  aud  altribialed  tl» 
increase  in  the  respiration  lo  a  dyspno?*  brought  about  through  the  inability  rf 
corpuscles  lo  give  up  their  oxygen.     Wood,  Jr.,  and  Hoyi,  however,  liebe've 
the  change  in  the  blood  \s  the  effect  rather  than  the  cause  of  the  increa^  bm: 
They  were  unable  to  find  any  spectroscopic  cliange  in  the  blood,  either  in  ll» 
Boned  animal  or  when  tlie  aBpidospennine  waa  added  to  the  blood  outside  of  tit 
body;   they  were  unable  lo  note  any  diminution  of  the  oxidation  power  of  Ibc  «*[»■ 
doapermine  blood  towards  guaiac,  a.nd  finally  Ihey  no1«d  that  if  the  aninMl  lifl 
aspiiyxialed  the  blood  assunied  the  I'enoiK  hue  all  over  the  body.  ^ 

Cirrulalinn. — Acconling  lo  Wood  and  Hoyt,  commercial  aspidosperminr  p^ 
duces  a  marked  temporary  full  ot  the  blood -pressure,  which  was  pemianenT  if  iht 
dose  httd  been  brge.  During  the  period  of  low  blood-preesurc,  it  was  found  ifail 
iiritation  of  the  central  end  of  the  vagus  produced  a  rise  of  pressure,  showing  iiU 
the  vaso-motor  sytiteni  was  not  paralyned.  Aa  the  pulse  was  not  sloweil.  ir  mnid 
seem  probable  f  Imt  aspidospcnnine  lowerB  the  blood-pressure  by  a  depresBnjil  nclnjn 
on  the  cardiac  uiUBcle, 

Ttm  pmiturr.^Penzoliit  found  that,  although  cguebracho  had  hut  little  olTwtn 
the  temperature  of  the  normal  animal,  in  a  dog  with  septic  fe\'er  il  caused  mariuiJ 
diminution  in  Ihe  temperalure.  In  clinical  experiments,  however,  it  did  not  Mrni  U 
exercise  such  effect  in  human  fevers. 

Therapeutics. — Aspidospermu  ba«  been  used  with  aseerled  good  resutu  B 
various  forms  of  respiratory  einbarraflsmenl,  an  luilhina,  emphi/iierBa,  and  brmdiilit 
It  is  even  stated  tliot  it  will  relieve  ureniir  and  raoiwr  ih/spnita. 

The  coniiiiercial  amorphous  aspidosperminc  may  be  given  as  representing  pre''- 
ably  the  whole  effects  of  the  drug,  iri  doses  of  frotn  one-eighlh  lo  oni^lialf  piu" 
(O.OOS-0.03  Gm.);  the  dose  of  ihe  fluidextract  is  a  quarter  to  one  fluidrachm  iM 
C.C.);   of  the  solid  extract,  one  ki  three  grain.^  (().IH>-0.2  Cm,), 
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ORDER    II.— CARDIANTS. 


FAMILY  1.— CARDIAC  STIMULANTS. 

The  term  rnrdiac  stimulants  is  here  used  to  designate  u  numlw 
of  niedidnes  which,  when  given  internally,  increase  the  power  und 
force  of  the  circulation,  and  are  used  by  the  physician  for  sucli  pll^ 
poses.  There  are  some  substances  wliich  are  heart-stimulanii  in 
reaUty,  but  which  possess  other  properties  in  so  great  a  degree  as  tu 
overshadow  their  cardiac  relations,  and  are  therefore  not  used  by  lh( 
physidan  to  affect  the  circulation.  Such  medicines  are  coiwidcwi 
in  connection  mth  those  powers  which  give  them  their  clinical  valui, 
and  are  not  included  in  the  present  class.  Some  of  the  membenaf 
the  present  class  are  slow  in  their  operation,  some  rapid.  ^Bt 
produce  increase  in  the  pulse-rate,  some  lower  it.  It  is  evident,  ilieo, 
that  no  general  indications  can  be  laid  down  for  their  use,  but  tJnl 
medicines  so  diverse  must  be  studied  individually. 

AMMONIUM. 

Ammonia  is  a  colorless,  irrespirable,  highly  irritant  gas,  of  a  etiong 
alkaline  reaction,  extremely  aciluble  in  water.  It  is  obtained  upoDi 
large  scale  as  a  waste  product  in  the  manufacture  of  coal-gas,  and  is 
official  in  watery  and  alcoholic  solutions  and  in  various  salts. 

When  ammonia  gas  is  dissolved  in  water  it  unites,  according  to 
the  generally  accepted  theory,  with  the  elements  of  water  to  form  the 
hydroxide  of  a  base,  ammonium,  similar  in  its  chemical  propertia 
to  sodium  and  potassium.     Thus  NH,  +  H20=NH,0H. 

This  base  ammonium  possesses  marked  physiological  properties, 
and  eight  of  its  salts  are  official.  In  many  of  these  salts,  however, 
the  acid  radical  is  so  much  mure  important  than  the  basic  that  they 
are  considered  in  the  articles  on  their  acid  constituents.  In  this  article 
is  considered  only  the  action  of  the  ammonium  base  and  those  sslW 
in  which  the  acid  radical  is  of  little  importance. 

Ammonium  hydroxide  is  known  only  in  the  form  of  its  solulioa- 
This  is  colorle.ss,  with  the  characteristic  pungent  odor  of  ammonia  mid 
an  alkaline  taste.    The  concentrated  solution  is  actively  caustic. 

Ammonium  carbonate  of  the  U.  H.  Phamiacopcpia  is  a  mixtureof 
the  acid  ammonium  carbonnte  and  ammonium  carbamate  and 
should  yield  31.58  per  cent,  of  ga.seouH  ammonia.  It  has  an  alkaline 
reaction  and  the  characteristic  odor  and  taste  of  ammonia-  It 
occurs   in    white,   translucent,    fibrous    masses,    which    on   exposure 
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come  opaque  and  efflorescent,  parting  with  both  ammonia  and 
tarboDic  acid.  It  is  soluble  in  four  and  a  half  times  its  weight  of  water. 
Ammonium  chloride  or  Sal  Ammoniac,  when  pure,  is  a  white 
erystalline  powder  freely  soluble  in  water,  without  odor,  but  having  a 
pungent  salty  taste.    It  is  neutral  or  slightly  acid  to  litmus. 

[Official  Preparations: 

.\<iua  Aniroonilp  Fortior  (28  per  cent,) Not  used  internally. 

Aqua  Amnioniip  {10  per  cent.) IS  to  45  mininiH  (1-3  C.c). 

Spirit u.*  AnimoniiP  (10  per  rent.) 15  to  45  minims  (I-.1  C.c.). 

Spirit u»  -Aninioniip  Aromatirus IS  1o  4.5  minims  (1-3  C.c). 

Aminonii  Carbontis , .5  to  10  grains  (0.3-0.6  Gm.). 

Ammonii  Chloridum  [Sal  Ammoniac] fiXo  lOgrairiN  (0.-3-0.6  Gm.). 

LiQimenlum  Ammonir  (3.5  per  cent.) .  External  lute. 

Local  Action  and  Elimination. ~ln  solution,  ammonia  is  a  very 
powerful  irritant  and  even  esi-harotic,  producing,  if  kept  in  contact 
with  the  skin,  blistering,  and  finally  sloughing,  and  causing  the  most 

ious  disturbances  of  mucous  membranes  which  it  reaches.  This 
local  action  is  sufficient  to  interfere  with  its  absorption,  and  it  is 
liifhcult  to  produce  distinct  constitutional  symptoms  with  it  in  man. 
Its  volatihty  and  the  extreme  fugaciousness  of  its  action  would  seem 
to  indicate  its  ehmination  by  the  lungs;  but  Feltz  and  Hitter  were 
not  able  to  find  it  in  the  breath  of  poisoned  animals,  and  Magnus  has 
apparently  deninn.st rated  that  it  will  not  pass  through  the  alveolar 
Kails.  Bence  Jones  believed  that  ammonia  is  oxidized  in  the  system 
because  he  found  that  its  administration  increases  the  acidity  of  the 
urine  and  also  the  amount  of  nitric  acid.  The  theory  that  some  por- 
tion of  the  ammonium  is,  in  conjunction  with  carbonic  acid,  con- 
verted into  urea  is  held  by  many  physiologists.*  The  neutral  salts 
of  ammonium  are  mostly  ehminated  unchanged  (see  Rabuteau), 

Physiological  Action. ^When  ammonium  hydroxide  is  injected 
into  the  veins  of  animals  in  considerable  quantities,  it  causes  violent 
convulsions,  with  remarkable  disturbances  of  the  respiration,  fol- 
lowed, if  the  dose  has  been  large  enough,  by  death  in  a  very  short 
time.  Billroth  states  that  the  temperature  falls  enormously  in 
animals  poisoned   with  ammonia. 

Cerebrum  and  Spinal  Corrf.^ Ammonium  has  no  effect  upon  the 
cerebrum.  The  tetanus  produced  by  it  in  the  lower  animals  is  accom- 
panied by  great  increase  of  the  reflex  activity  (Funke),  and  is  cer- 
tainly of  spinal  origin,  since  it  occurs  below  a  section  of  the  spinal 
corti  (Lange.  Formanek)  and  is  not  prevented  by  tying  the  artery 
of  a  limb  (Funke).  It  would  therefore  appear  that  the  toxic  dose  of 
ammonium  is  a  powerful  stimulant  to  the  motor  spinal  cord.  Upon 
the  sensory  cord  it  seems  to  have  little  or  no  action. 

Respiration. — The  intravenous  injection  of  ammonia  causes  in  the 
animal  a  great  acceleration  of  the  breathing,  which  after  large  doses 


■  ThiA  ihpory  if  at  euch  purely  ghysiolMical  inlerent  Ihut  It  i»  fliamjised  with  rhn  FoUowing 
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may  be  preceded  by  temporary  arrest  of  respiration  in  expiralioi 
The  cause  of  this  arrest  is  uncertain.  Fuiike  observing  it  after  «i-iii 
of  the  vagi,  while  in  the  experiments  of  Lange  it  was  always  absen 
Section  of  the  vagi,  however,  does  not  interfere  with  the  inc. 
rapidity  of  the  breathing,  the  change  from  the  deep  breathing 
divided  vagi  to  the  extremely  rapid  respiration  of  ammonia-poLsojiing 
being  colossal  (Fimke).  Further,  Binz  has  found  that  the  incrpwe 
nf  the  respiratory  rate  in  chlorali?.ed  rabbits  is  accompanieil  hj 
a  great  increase  in  the  amount  of  air  breathed.  Ammonium  it. 
therefore,  a  powerful  direct  stimulant  to  the  respiratory  centres. 

Circulation.— -The  intravenous  injection  of  ammonium  hy(in«i4e 
both  in  normal  and  curarized  animals  produces  an  immediate  fsll 
in  the  blood -pressure,  followed  by  a  very  decided  rise  if  the  dosehu 
not  been  too  large.  If,  on  the  other  hand,  an  overwhelming  amount 
of  ammonium  or  one  of  its  salts  is  employed,  the  fall  of  blood-pres-im 
continue.s  until  the  arrest  of  the  heart  in  diastole.  When  the  dwe 
has  been  sufficient,  this  cardiac  arrest  is  immediate.  In  the  eipeii- 
ments  of  Lange  and  of  Formanek,  the  primary  fall  of  blood-presmw 
occurred  after  section  of  the  spinal  cord,  also  after  ligation  of  theaitrU; 
without  doubt  it  is  due  to  the  direct  action  of  the  concentrated  linij 
upon  the  heart.  The  rise  of  pressure  which  is  the  characteristic  effid 
of  the  moderate  dose  of  ammonium  must  be  due  to  a  stimulating  wtiai 
upon  the  heart  or  upon  the  peripheral  vessels,  since,  according  lo 
both  Lange  and  Formanek,  it  occurs  after  previous  section  of  the  con!, 
The  ex|)eriments  of  Formanek,  in  which  it  was  shown  that  if  it* 
thoracic  aorta  were  temporarily  Hgated,  ammonium  still  distinctlj 
elevated  the  blood -pressure,  demonstrate  that  the  drug  acts  upon  the 
heart  directly,  but  it  is  probable  that  the  muscle-fibres  of  the  arleriolfs 
are  also  affcctediso  that  the  conclusion  must  be  reached  that,  ammf 
nium  is  a  primary  stimulant  both  to  the  heart  and  to  the  tmisde- 
fibres  of  the  arterioles,  although  when  in  overdose  it  is  a  paral)*!*"! 
to  both  heart  and  arterioles. 

In  regard  to  the  action  of  ammonium  upon  the  pulse-rate,  ibt 
evidence  is  somewhat  discordant.  All  observers  seem  to  be  in  acconl 
that  the  pulse  is  for  a  time  increased  in  rate,  which  increase  in  nia, 
according  to  Lange,  does  not  occur  after  section  of  the  spinal  cord, 
and  according  to  Formanek.  is  prevented  by  extirpation  of  the  stelIsM 
ganglion  of  the  sympathetic.  The  increased  rate  appears,  thcrefon^ 
to  be  due  lo  a  stimulating  influence  upon  the  cardiac  acceleralofs. 
Formanek  has  found  that  at  tlie  time  of  the  highest  pressure  there  i» 
marked  slowing  of  the  pulse,  which  is  prevented  by  section  of  the  vap, 
and  which  he  concludes,  therefore,  to  be  due  to  stimulated  inhibition.* 

According  to  F.  W.  Biicker  the  long  use  of  ammonium  chloride 
is  accompanied  by  a  decided  decrease  in  the  solids  of  the  blood. ^ 
an  observation  confirmed  by  Arnold. 

*  FoTTEiuiek  believes  IliDl  t]te  va^i  ar«  dirpotly  slimulated,  but  his  tkbutftlcd  e^tpHimiali 
t^m  ru  Bhov  ihnf  Iho  n^liiriion  ur  rise  pulw-mte  in  inconsl-anl.  uid  it  i»  poHible  thiu  it  it  I 
■eDQjidHry  i-eNilt  due  to  bigb  blutHl-presnurc. 
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According  to  Feltz  and  Ritter,  the  blood  of  a  dog  killed  by  ammonia 
is  incapable  of  absorbing  oxygen,  and  contains  much  le»s  than  the 
normal  amount  of  gas,  while  the  red  disks  resist  the  notion  of  acetic 
I  acid  to  a  markedly  abnormal  degree. 

Therapeutics. — Externally,  ammonium  hydroxide  is  much  used  as 
a  constituent  of  irritating  hniments.  and.  on  account  of  ilH  efficiency  and 
rheapneRs,  is  very  valuable.  By  inverting  a  watch-glas.s  full  of  the 
stronger  water  of  ammonia  upon  the  skin,  a  blister  may  be  raised 
in  a  very  few  minutes;  but,  as  the  effects  of  the  application  are 
apt  to  l>e  severe,  the  use  of  it  is  justifiable  only  under  rare 
rircu  instances. 

Internally,  ammonium  is  largely  u.sed  for  the  relief  of  acute  heart 
failure,  as  in  shock  and  coUapse.  It  must  be  remembered,  however, 
thai  the  drug  is  not  well  absorbed  through  the  gastric  mucous  mem- 
brane and  if  used,  therefore,  as  a  circulatory  stimulant,  it  should  be 
administered  hypoderraically ;  or  better,  intravenously.  In  failure 
of  the  heart  from  anesthetics*  or  other  poisons,  anima!  or  vegetable, 
in  sudden  collapse  in  disease,  as  is  sometimes  seen  in  the  exantheinaia, 
in  cholera,  and  no|.  rarely  in  pernicious  malarial  jcvcr  f  or  after  surgical 
operations  or  injuries,  hypodermic  injections  of  atpmonia  have  seemed 
to  be  in  a  number  of  reported  cases  of  very  great  service.  The  effects 
seen  in  fainting  by  holding  various  forms  of  ammonium  below  the 
nostrils,  usually  in  the  form  of  smelling  salts,  is  due  to  a  reflex  stimu- 
lation the  result  of  irritation  of  the  nasal  mucous  membrane.  The 
ammonium  being  an  irreapirable  gas  it  is  evident  that  sufficient  of 
it  cannot  be  absorbed  to  exercise  any  direct  action  upon  the  circula- 
tion. Moreover,  similar  results  may  be  obtained  by  tickling  the  nose 
with  a  feather.  When  the  failure  of  the  circulation  depends  upon  a 
slow  and  persistent  cause,  as  in  adynamic  fevers,  ammonia  is  not 
generally  useful,  but  may  be  employed  as  an  adjuvant  to  alcohol  in 
the  cri.sis  of  the  disorder.  As  a  stimulant,  ammonia  may  be  useful  in 
poisoning  by  venomous  serpetUs,  but  the  statements  that  have  been 
made  that  it  is  antidotal  to  venom  have  no  foundation,  (For  detailed 
discussion,  see  the  tenth  edition  of  this  treati.se.) 

Ammonia  appears  tu  have  a  tendency  lo  act  upon  the  mucous 
membrane  of  the  lungs,  and  its  salts,  especially  the  carbonate  and 
the  chloride,  are  u.'^ed  as  stimulant  expectorants  in  acute  bronchitis 
when  free  secretion  has  just  been  established.  In  chronic  bronrhitis 
it  may  be  administered  from  time  to  time  when  the  secretion  is  not 
verj'  free. 

Although  there  is  sufficient  reason  for  believing  that  ammonium 
chloride  especially  affects  the  respiratory  mucous  membrane,  the 
statement  of  Bocker.  that  it  hastens  very  greatly  the  nutritive  changes 
and  the  exfoliation  of  the  epithelium  in  all  mucous  membranes,  is 
in  accord  with  clinical  experience  as  to  its  value  in  various  gastro- 


*  Rinser  tPmrritiinur,  mwii.i  Cmii"  Ihaf  amirionLa  luIdKl  Ifi  the  frog'a  heart  depreueU  vilh 
I  cfaJofofonn,  kodor,nn.  eic.  iukf  a  pFoiii,Lmc«4j  cITt-ct  in  re-eKialili^hinif  itn  action. 
fSce  Zuelm  {Rtmtt  d<  Thirap.  Mtd.-Vhir^  July  I,  187:i). 
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intestinal  conditions.  In  Germany  more  than  in  this  country  it  hu 
been  extensively  used  in  the  treatment  of  chronic  gasln'c  and  I'nirjtfinol 
catarrhs.  The  statement  of  W.  Stewart,  made  in  1870,  that  it  is  mi 
effective  remedy  in  chronic  torpor  of  the  liver  and  chronif-  hcjiatilii, 
has  been  sustained  by  subsequent  clinical  experience,  and  it  hiu 
become  a  standard  remedy  in  these  affections  and  in  catarrkai  jnxindia. 
The  dose  in  hepatic  diseases  is  twenty  to  thirty  grains  (1.3-li  Gm,) 
in  four  or  five  ounces  of  water,  three  or  four  times  a  day,  adminislereil 
when  the  stomach  is  empty.  As  a  stimulant  antacid,  it  is  frequently 
of  service  in  cases  of  headache  from  gastric  acidity.     (See  p.  632.) 

Toxicology. — Ingested  in  large  amount,  ammonia  acts  a.f  a  violent 
corrosive  poison,  the  symptoms  of  its  constitutional  action  l)«ng 
entirely  lost  in  those  caused  by  its  local  influence.  Violent  pain  in  the 
mouth  and  fauces,  in  some  cases  intense  burning  in  the  larynx  with 
sense  of  choking  and  great  difficulty  of  breathing  and  rapid  asphyni; 
more  commonly  violent  abdominal  pain,  vomiting,  bloody  purging, 
and  other  symptoms  of  gastro-enteritis,  mark  its  escharotic  eftecL'. 
Death  from  wdema  of  the  larynx  may  occur  within  five  minutes. 
More  usually  the  fatal  result  is  wrought  out  more  slowly,  with  collapse 
and  sometimes  convitlsions  secondary  upon  the  local  effects.  In  some 
cases  symptoms  of  impending  suffocation,  resulting  in  death  from 
asphyxia,  have  occurred,  and  at  the  autopsy  intense  redness  and 
congestion  of  the  bronchial  mucous  membrane  have  been  present, 
due  no  doubt  to  the  irritant's  having  found  its  way  into  the  bronchi. 
The  intellect  may  be  clear  to  the  very  moment  of  death,  or  stupor, 
and  finally  coma  may  be  developed.  If  the  victim  Bur\-ive  for  a  few 
hours,  recovery  usually  occurs,  but  the  convalescence  is  commonly 
protracted,  and  permanent  ill-health  may  result  from  the  destructive 
lesions  produced  by  the  poison.  These  lesions  are  to  lie  found  not  only 
in  the  respiratory  and  gastro-intestinal  tracts,  but  also  in  the  kidneys- 

The  neutral  salts  of  amtnonium  being  only  elightly  irritant  are  much  less  activtij 
toxii;.  Ocsterlen  atfirms  that  he  has  seen  two  ountea  of  the  chloride  taken  by  mio 
nithoiit  tlie  production  of  more  seriouH  results  ttiaii  violent  ga£tro~inicsiinst  pmii 
and  diarrhceii,  while  older  otiservers  stat*  that  two  draciims  ot  the  sail  are  siiiKcicDl 
to  cause  death  in  a  dog.  According  to  Arnold,  thirty  grains  will  kill  a  rabbit  in  kp 
minutes;  but  lialmtnuu  found  tliut  one  drai'hm  injected  intravenously  producol 
in  the  dog  only  ^Tiraiting,  muscular  weakness,  temporary  paralysis  of  the  hind  l«fSi 
and  genera!  prostration,  lasting  four  or  five  hours.  When  given  for  a  Icnpt 
of  time  in  very  large  doses  it  affects  the  general  nutrition.  We  liave  seen  fxlrew 
prostration  and  a  typhoid  condition  apparently  produced  by  the  taking  of  hiU 
an  onnco  per  diem  for  some  days,  while  great  prostration,  with  an  eruption  of  blooilj 
blebs,  hematuria,  and  heinorrluigea  from  thn  mucoius  menibranes,  has  been  repurtdi 
by  laham  tu  caused  by  the  continuous  use  ot  the  drug. 

The  treatment  of  poisoning  by  ammonia  consists  in  the  nw- 
trallzation  of  the  ammonia  as  soon  as  possible  by  vinegar  or  other 
dilute  acid,  and  the  meeting  of  indications  as  they  arise.  If  the 
cedema  of  the  glottis  be  threatening,  tracheotomy  should  at  once  be 
performed. 
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Administration. — As  stated  above,  when  ammonium  is  used  as  a 
pirculatcry  stimulant  it  should  be  given  hypoderniically.  For  hypo- 
dermic use  a  water  of  ammonia  or  a  solution  of  the  ammonium 
carbonate  is   to   be  preferred. 


CAMPHOR. 

Camphor  is  a  stearopten  which  la  obtained  in  China,  Japan  and 
the  neighboring  islands  by  boiling  the  conimiimted  wood  of  the  root 
of  the  Cinnaniomum  Camphora,  a  handsome  evergreen  ti-ee  which 
sometimes  reaches  a  height  of  fifty  or  sixty  feet.  The  camphor  which 
arises  to  the  surface  of  the  boiUng  water  is  skimmed  off  and  partially 
purified  by  sublimation — coming  into  commerce  iis  crude  camphor, 
which  occurs  in  grains  of  a  whitish  or  pinkish  color — and  is  finally 
purified  by  sublimation  with  lime.* 

Refined  camphor  tor,  as  it  is  commonly  called,  camphor)  occurs  in 
disks  or  hemispherical  bowl-like  translucent  masses,  of  a  fibrous  or 
granular  fracture.  Its  taste  is  hot  and  pecuhar;  Its  odor  very  strong 
and  characteristic:  it  is  volatile,  inflammable,  tough,  but  readily 
pulverised  on  the  addition  of  a  few  drops  of  alcohol;  melts  at  347°  F,; 
is  soluble  in  one  thousand  part,s  of  cold  water,t  in  one  part  of  strong 
alcohol,  and  still  more  soluble  in  chloroform;  throw-n  upon  water, 
a  granule  of  camphor  floats,  and  exhibits  a  rotatory  movement. 

Official  Preparstlons : 

Cuitiplicira 5  to  15  grofns  (0.3-1.0  Cm.). 

Ai)uu  Caniphonp  (0.8  per  cent.) i  lo  12  Huidouiicea  (l5-<)0  C.c). 

SpirituH  Gbiinphorifi  (10  per  cent.) .15  to  30  mininiB  (l-"i  Co.). 

C&mpliom  Monobroniata 3  to  10  grains  (0.3-0.6  Om.). 

LinimcDtuin    Campborsp    (C^mphDr    I    part., 

Cotton  Seed  Oil  4  parts). ....    ...  External  uae. 

Cemtiitn  Canipliorap  {10  per  cent.) External  "ise. 

Liniment um  Saponis  (4.5  per  cent.) External  uac. 

Local  Action,  Absorption,  and  Elimination. — Camphor,  though 
primarily  a  local  irritant  and  stimulant,  probably  has  a.  narcotic  action 
on  ner\'e-en dings  in  the  mucous  membrane,  in  this  way  relieving 
intestinal  spasm.  It  is  slowly  absorbed  and  in  great  part  or  altogether 
oxidized  in  the  organism,  probably  changed  first  into  camphorol, 
and  being  excreted  in  the  urine  as  campho-glycuronic  acid,  and 
amido-glycuronic  acid  (Schmiedel>erg  and  Meyer). 

Physiological  Action. ^The  ordinary  dose  of  camphor  (five  to 
fifteen  grain-s)  produces  when  taken  internally  a  feeling  of  warmth 
in  the  stomach,  with  in  some  cases  a  sense  of  .slight  exhilaration  and 
quietness,  and  some,  but  usually  not  a  pronounced,  acceleration  of 

*  BuTQttJ  smpliDr.  >-i«]dn]  by  the  DrvubfttmnopA  rAlnphDrn.  i>  very  hmhiy  v«tlKd  tn  the 
Ra«r,  but  do«a  not  riArti  Ihi-  muntry.  ^tiackman  hbs  fDUnd  Ihal  hoUi  I1  bail  tbc  Sffui  rampkor  of 
Chink  set  m  Ibe  onnni'<Tn  l*tce  cAmphur.  Sr«  PtUicani.  A  nunihrr  of  other  cunphon,  flich 
ka  ftmflAvr'Cfmol,  BurttytamiH.  Amuip-Ctrmphor,  Cirmphrrot.  have  tieen  examiDPil  by  VVioU* 
uiTV«iintDTiL  KOd  foUD'l  10  re,«inbLe  true  ctmpbar  very  rio'vty  in  ihrir  phypLoLiKicAl  ntfKn. 

t  ny  nibbica  ibe  eaniphor  up  irith  mA^bfida  id  nt«r.  the  tatter  caq  b«  mmat  la  takn  op  maeh 
own  thu  one  pan  in  cmc  Ihou^uid. 
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the  pulse.    In  doses  of  from  twenty  to  thirty  grains  it  causes  IaBsitU(k,J 
giddiness,  lessening  of  the  pulse-rate,  preceded  in  some  cases  by  i] 

brief  period  of  excitement. 

XTpon  the  lower  forma  of  life  camphor  acts  as  a  very  feeble  gennidde;  1o  tltf' 
articulaUe  it  is  a  violent  poison;  in  the  frog  il  produces  stupor  wilh  primanr  panly. 
His;    in  birds,  acrording  to  Menghini,  it  cauaes  stupor  or  delirium,  wilh  epilepU- 
form  HeizureN;    and  in  maniiiiBlH  vomiting,  violent  ronvulfirma,  nmui,  and  drw^-, 
apparently  from  usphjTciu,  follow  its  ingestion.  I 

Nervous  Syxtem. — The  precise  action  of  camphor  on  the  nervow 
fiystem  is  not  clearly  understood.  In  the  lower  animuls  when  giveo 
in  a  large  dose  it  causes  convulsions  followed  by  paralysis.  Tht 
convulsions  are  of  cerebral  origin.  Upon  the  spinal  cord  the  druji 
seems  to  act  primarily  as  a  mild  stimulant  and  secondarily 
a  depressant. 


"I 


The  eonvulHiona  irhich  are  caueed  by  the  toxic  doaa  are  certainly  of  cerrtoJ 
origin,  since  C.  Weidemann.  IlofFmanu  (quoted  by  Wcidemaun).  and  GottlSib 
Iiave  shonn  thai  they  do  not  spread  to  the  lower  segment  of  the  body  aflrr  stdin 
of  Ihe  cord;  and  R.  Stockman  has  found  that  in  Ihe  rabbit  they  do  not  ori'iir 
after  removal  of  the  cerebral  cortex.  That  the  toxie  doec  finally  produces  critbnj 
paralysis  is  shown  by  the  conrn  which  is  so  fre<]uent  a  symptom  of  cainphor-pouniiiii|. 

In  the  frog  the  regular  course  of  paralytic  uyniptoms  produced  by  campbff 
are,  firBt,  loss  of  voluntary  movement,  the  reflexes  being  intact;  second,  km  d 
reflexes,  the  muscles  still  responding  when  the  motor  nerves  are  stimulated;  ihirti, 
loss  of  function  in  the  tnotor  nerves,  the  muscles  responding  still  to  direct  slirnuli. 
ll  is  probable  that  the  Iokh  of  the  power  of  voluiilary  movements  is  due  to  pumlww 
of  Ihe  psycho-motor  centres,  although  it  may  be  the  outcome  of  nome  iiilemiptiiiu 
of  the  power  of  the  cord  to  carry  impulses  from  these  centres  to  the  motor  celU  in 
the  cord. 

According  to  the  experimenla  of  Binz,  Grisar,  and  GottHeb,  small  do«B»  of 
camphor  increase  reflex  activity  by  a  direct  action  upon  the  motor  side  of  the  sp<°*l 
cord,  but  the  experiments  of  Stockman  appear  to  have  yielded  a  different  rendl, 
so  that  there  is  uncertainty  in  the  matter. 

The  toxic  dose  of  camphor  depresses  the  spinal  cord,  and,  aa  was  fint  sbcnrn 
by  Weidemann,  later  the  motor  nerve-trunk,  beginning  with  their  peripheral  ending 

Muscles. — Upon  the  muscles  themselves  camphor  exerts  a  very 
feeble  influence.  Locally  applied  to  the  mtiscles  in  the  form  of  sol^^ 
tion  or  vapor,  a  notable  effect  is  produced,  but  in  general  poisoning 
this  is  not  evident.  In  experiments  of  Cesare  Rossi,  made  with  i 
Mosso's  ergograph,  camphor  given  internally  seemed  to  distiDctly 
increase  the  energy  and  endurance  of  the  human  muscle,  but  in  othw 
cases  it  entirely  failed  to  manifest  any  such  power;  so  that  if  it  have 
any  direct  action  as  a  muscle  stimulant,  such  action  must  be  feeble 
and  uncertain. 

According  to  the  experiments  of  Meyer,  the  absence  of  convulsions  in  eamphof- 
poisoning  in  the  frog  cannot  be  explained  by  paralysis  of  the  spinal  cord  or  motor 
nerves,  since  before  these  conditions  are  developed  the  brain  is  profoundly  affected; 
nor  does  the  local  application  of  camphor  to  the  brain  in  the  frog  produce  convul- 
sions. Meyer  believes,  with  probable  correctness,  that  the  absence  of  convuUoa 
is  due  to  the  rudimentary  development  of  the  cerebral  system  in  the  frog. 
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Respiration.— Accordmg  to  Stockman  and  Binz,  camphor  increases 
the  rale  of  respiration  greatly;  and  Lewin  found  that  the  nmoiiiit  of 
respired  air  moved  was  markedly  Increased  in  the  rabbit  by  it. 

It  would  appear,  therefore,  that  the  moderate  dose  of  camphor  is 
a  respiratory  stimulant,  and  as  there  is  probably  some  stimulation 
of  the  cord  by  the  drug,  the  inference  is  that  such  stimulation  is  due 
to  an  action  upon  the  respiratory  centres.  The  asphyxia  of  advancing 
camphor-poisoning  indicates  that  the  respiratory  centres  finally  share 
with  the  other  motor  centres  of  the  spinal  cord  the  paralyzing  influence 
of  the  overwhelming  dose  of  the  drug. 

Circulation. — Although  clinical  experience  seems  to  indicate  that 
camphor  has  a  profound  effect  upon  the  circulation,  our  knowledge 
of  its  action  is  incomplete  and  uncertain,  it  has  been  directly  shown 
by  the  concurrent  experimental  results  of  Heubner  and  Harnack  and 
Wittkowski,  Weidemann,  Umpfenbach,  Maki,  and  Stockman  that 
the  drug  decreases  the  rate  and  increa.ses  the  energy  of  the  contractions 
of  the  isolated  frog's  heart,*  and  it  may  be  considered  established  that 
upon  the  frog's  heart  camphor  acts  as  a  stimulant. 

On  the  other  hand  the  evidences  of  stimulation  of  the  heart  in 
mammaLs  is  far  from  satisfactory.  At  times  camphor,  when  injected 
in  amall  doses  directly  into  the  circulation  of  a  mammal,  increases  the 
arterial  pressure,  but  this  increase  is  never  constant  or  persistent 
and  is  often  absent,  the  characteristic  effect  of  the  camphor  being 
depression  of  the  arterial  pressure.  It  is  of  course  possible  for  a  drug 
to  stimulate  the  heart,  and  yet  so  widen  the  blood-path  as  to  produce 
no  increase  in  the  arterial  pressure;  but  although  Gottlieb  and  Maki 
and  Lewin  believe  that  they  have  obtained  evidence  of  cardiac  stim- 
ulation, other  ob.servers  have  failed  to  do  so.  It  probably,  however, 
is  n  stimulant  to  the  cardiac  muscles  and  widens  the  blood-vessels, 
partly  by  an  action  on  the  vaso-motor  centres  and  partly  by  a  direct 
influence  on  Ihc  arterial  walls. 

T)ie  Hlal^menl  of  Heubnrr,  that  camphor  will  re-exciL«  the  movemenlH  of  the 
frog's  henri  when  orreBled  by  mnwarin,  hns  lieen  QltimHsntly  confirmed.  Harnack 
and  Wilikowski  found  t.hnt  the  alrnpine  incrpaiicf!  tJie  rrin1rui;lion-mt(>  of  Ihe  cam- 
phorized  hrnrt,  ihat  Nlimulnfion  neither  <if  the  VBf;iiH  nor  of  the  HiniiH  is  atile  lu 
nrrvsi  mrdiuc  eonirartion,  und  that  miwcle  pdmlynantN  like  the  soluble  copper 
caUta  and  npomorphine  do  sliip  the  heart's  be&ting.f  Bolune  found  (hat  nimphor 
U  capable  of  causing  the  heart  arreiled  hy  chloral  to  recommence  beating.  The 
quMlion  whether  the  drtig  acts  upon  the  rauacle  ur  upon  the  ganglia  is  atill  unan- 
swered, and  certain  actions  of  camphor  upon  I  lie  frog's  heart  arc  not  easily  explained. 
Thus,  in  Maki's  experiments  with  William»i's  apparnlu.'',  some  minutes  after  lli<> 
application  of  the  camphor  the  blood-pre.isiire  fell  below  the  norm,  to  rino  vcrj- 
(liortly  under  verj'  powerful  pulsations  of  the  heart.  Then  the  blood -preasun^  would 
nnk.  to  rise  again  in  a  hllle  while,  und  again  to  sink.  ThiH  alternation  would  nrnir 
ivvemt  timex.  Thejte  experiment.i  of  Maki  have  apparently  not  been  eonfimicd, 
but  arc  especially  interesting  in  relation  with  the  periodic  rise  and  fall  u[ 
blood-prcaaure  which  has  been  noted  in  mammals  by  Weidemann  and  others. 


'Tlv  nmlrao'  ivfulli  or  Wvx.  I.«*in  were  pri>bftb[y  dud  lu  Itio  u*e  ol  ovf-rwhelininie  dam. 
t  In  EvpraiiriH  llamack  lui^l  ^\'i1(kow^i'a  txpvrLiiitul*  .siuckniAU  fjtikU  itt  got  tiktitltwiuty 
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Stockman  reached  the  ronrlusion  that  camphor  depresses  the 
•  centres  and  probably  produces  a  vascular  dilatal.LOD  which  niafiks  the 
action  of  Ihe  heart,— a  cnndiKion  which  is  in  accord  with  llie  Hlatementa  of  bmh 
Maki  and  Leivin,  that  in  fhlorahzed  ttiiimals,  when  the  vaao-motor  ceDlres  are  deeply 
paralyzed,  camphor  elevates  tlie  ppcsaure;  but  in  Lewin's  experiments,  when  Ibr 
action  of  the  chloral  waa  profound,  tlie  pressure  failed  to  rise  under  the  influenwijl 
ihe  camphor;  and  H.  Winlertierg  determined  that  camphor  docs  not  tai"*  ihe 
arterial  pressure  when  chloral  is  gi\-en  sufficiently  to  certainly  paralyze  the  vmo- 
raotor  centres.  Further,  oil  oiiempla  to  demonstrate  the  stimulating  aciioa  i>[ 
camphor  upon  Ihe  more  or  less  Lsoliited  heart  of  the  maronial  have  so  far  yieldol 
iM^nlradiclory  results,  Gottlieb  obtained  an  apparent  slimuhiling  influence  fmw 
the  camphor,  but  Winterberg,  Using  the  method  of  LangendorfT  l'()r  cardiac  isolt- 
lion,  failed  entirely,  except  in  two  experiments,  to  get  any  evidence  whnlever  o( 
cardiac  stimulation.  Seligman,  although  showing  in  some  cases  stimulation.  »if 
unable  to  demonatratc  any  constant  influence  on  the  normal  maiiimalian  heart, 
but  found  that  camphor  was  capable  of  resti^ring  codrdinate  beats  to  a  heart  thronTi 
into  fibrillary  contraction.* 

As  is  shown  by  Weidemann,  during  the  conmbive  stage  of  camphor-poiwioini 
there  is  a,  marked  rise  of  the  arterial  pressure,  which,  however,  may  be  prevented  m 
great  measure  by  cururization  and  artificial  respiration,  and  is  therefore  evidentl.t 
chiefly  due  to  the  convubion.M  and  disturbances  of  breathing.  In  the  cunuiird 
aniiiutl  Wcidemann  found  that  camphor  caused  remarkable  periodic  alipnuLtiiig 
elevation  and  full  of  the  arterial  pressure,  which  are  prevented  by  section  either ti 
the  cord  or  vagi,  but  wliose  nature  Weidemann  did  not  determine.  Stocknuo 
found  that,  at  least  with  Borneo  camphor,  such  acHon  is  extremely  inconslani,  »nd 
Winterberg  has  demonstrated  that  wlien  the  ciirarization  is  complete  the  osciUatnry 
phenomena  are  absent,  bo  lliat  they  are  probably  due  to  oliscure  spasiaodif 
movements. 

Sexual  FuTiction. — Can]pht>r  has  been  largely  praised  by  somej 
medical  practitioners  as  a  sexual  stimulant,  by  others  as  a  sexuili 
depressant.  Almost  invariably,  however,  it  has  been  adnuDisteredj 
in  combination  with  other  more  potent  drugs,  to  which  any  apparcQt' 
influence  of  the  remedy  has  probably  been  due.  There  ia  certainly 
no  experimental  and  apparently  no  sufficient  clinical  reason  for 
believing  that  camphor  acts  more  decidedly  upon  the  sexual  ceiilreil 
of  the  spina!  cord  thanit  does  upon  other  nerve-cells  of  I  he  same  region.' 

SUMMART,— Camphor  causes  convulsions  through  its  affect 
upon  the  brain ;  the  therapeutic  dose  probably  has  a,  quieting  lofluenoa 
on  the  cerebral  cortex.  In  large  doaea  it  acts  as  a  depressant  to 
the  motor  cord,  while  the  small  doses  are  probably  stimulant.  It  Is 
a.  atinaulant  to  the  respiratory  centres,  and  probably  to  the  cardiac 
muscle,  but  does  not  greatly  raise  the  blood -pressure  on  accotint  of 
its  widening  the  blood-vessels,  probably  both  peripherally  and 
centrally. 


Therapeutics. — Camphor  is  very  frequently  given  internally 

an  antispasmodic,  to  tjuiet  re.stlessness  and  "nervousness."    It  is  ali 
employed  in  certain  painful  afitectiona  seen  in  those  persona  who  m 
especially  liable  to  the  condition  of  the  nervous  system  just  men 


I 


*  llDsenntfliD,  id  hi»  n>DCflrc-h,  couduiJfrd  that  cnmpbor  ]ibj  a  BliDiuliktmE  influcncv  upph  1^ 
)i««rt»  tliauKli  a  ver>'  ^vcting  one.  With  bomfiol,  FT.'LLimni  obldiDPiI  fall  ur  wriod^cal  osAllaUov 
of  pnfAure-  i.Awin  tvas  only  a.\i]e  to  uLlnin  a  fall  af  t\if  uripriiil  proffun*,  aaii  Liultlicb  TTADh«l  1^ 
Mimlll'iQit  (liQt  pnipFiaVily  cumiilior  inrreiLivj  tIip  qapah^Eily  of  t'id  hrurl  lo  rc->^pDiiii  io  a.iiiniAi.  *> 
that.  wIhIp  llic  ncirmul  i^vkToIc  is  nnt  AlTTe*!.  in  palholufticoL  oundiLiuu  Lben  ia  ouch  kU  ixicnu'^ 
«xdtabilJty  tliai  itio  heart  iv  capabLa  of  great  efFurta, 
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tioned:  thus,  it  is  often  useful  in  nervous  headaches  and  dysmenor- 
rhirn.  InHeed,  in  the  latter  disease,  either  alone  or  combined  with 
opium  in  had  cases,  it  is  a  most  valuable  drug,  but  must  be  given 
freely.  In  diarrhiFa  not  dependent  upon  infiammation,  in  nervous 
diaTThaa.  in  cholerine,  and  even  to  some  extent  in  cholera,  camphor  is 
an  efficient  remedy,  allaying  intestinal  pain  and  spasm,  and  also 
checking  intestinal  secretion.  It  enterH  into  a  large  proportion  of  the 
popular  cholera- mixtures.  In  sudden  cardiac  failure  and  in  adynamic 
conditions  it  has  been  largely  used,  eapecially  in  Germany;  but  while 
it  probably  has  distinct  value  when  given  hypodermlcally,  it  ought 
not  to  be  relied  upon  to  the  exclusion  of  more  potent  drugs.  According 
to  ychilling.  thirty  grains  a  day  may  be  given  hypodermically  in  the 
profound  adynamia  of  acute  endocarditis,  typhoid  fever,  pneumonia, 
etc..  with  the  happiest  result.  In  our  experience  its  action  in  these 
states  has  been,  though  prompt  and  marked,  but  a  transient  one. 
The  use  of  large  doses  of  camphor  in  abnormal  sexual  excitement,  and 
in  chordee.  has  about  passed  out  of  vogue,  which  also  is  true  of  its 
employment  in  severe  convulsive  disorders  such  as  whooping-cough, 
einlcpsy,  and  puerperal  convulsions.  In  hysterical  com-ulsions,  as  in 
other  phenomena  of  similar  origin,  camphor  is  a  useful  antispasmodic. 

Externally,  camphor  is  much  used  in  liniments  as  a  stimulant 
application  for  bruises,  sprains,  etc. 

Toxicology, — After  poisonous  doses  of  camphor  the  symptoms, 
which  are  tolerably  uniform,  are  as  follows:  faintness,  headache, 
vertigo,  confusion  of  ideas,  burning  pain  in  the  stomach,  dyspnrea, 
delirium,  spasms  deepening  into  violent  convulsions,  coma,  with 
complete  insensibility  and  absence  of  all  reflexes;  the  pulse,  at  first 
full  and  quick,  later  becomes  small  and  sometimes  slow;  the  skin  is 
coo!,  pale  or  livid,  generally  bedewed  with  sweat.  Glycosuria  has  been 
noted  by  Stockman.  Sudden  unconsciousness,  with  or  without 
convulsions,  has  been  in  some  instances  the  first  manifestation  of  the 
action  of  the  poison ,  and  in  any  individual  case  many  of  the  symptoms 
detailed  above  may  be  wanting.  Although  camphor  has  in  many 
cases  produced  very  alarming  symptoms,  over  two  himdred  grains 
of  it  have  been  taken  without  permanent  result,  and  the  recorded 
fatal  poisonings  are  very  few.  The  only  ones  known  to  us  are — 
adult,  quantity  unknown;  sickly  infant,  ten  grains;  child  two 
years  old,  unknown  amoimt;  fatal  abortion  produced  by  three 
drachms.* 

Administration. — Large  doses  (ten  to  fifteen  grains)  of  camphor 
are  liest  administered  hi  emulsion,  because  when  given  in  this  way. 
being  very  finely  subdivided,  they  create  as  little  irritation  as  possible, 
and  are  rapidly  absorbed;  smaller  doses  may  be  given  in  pill.  For 
hypodermic  use  a  ten-per-cent.  solution  in  olive  oil  should  be  preferred, 
Aa  an  antispasmodic,  the  Camphor  Water  is  usually  preferred. 


*  Cur-,  EdiiburBh  Mnl  Jmmal.  Mny.  IK73-  Tht  Clitiii,  Mnrcli,  IS73;  ITioier  ATnlmni'iarAf 
/■'!•«  IXH.ZMI,  liirli-  KUii  n'iirlnnt..»rpl.\SV.i-H:  Tfon..  torn*.  f7..,..S<,r.,  IH7J.  1'?;  U-fut.io 
Laift.  IS7I1,  II.  71^  Br,l„h  Slr.1.  J.mn,..  Feb.  1875i  1877,  i,  HUT;  Svpl,  IMUS;  Jiiiip,  ISUIl,  ,SI. 
FtUr^H'o  itfd.  U'licAru.,  IKUT,  xiv,;  Avtral.  M.  J..  June  1SR8;  N.  Y.  M.  H,,  Msrcli.  1887. 
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The  Oil  of  Camphor  occurs  in  our  market  as  a  reddish  or  ycllowisb^brown  lirjuid, 
having  a  slrong  odor  of  camphor,  and  a  hot,  cttmphoraceoiia  iBBte.  It  coWiUW 
camphor  in  solution,  and  is  probably  equivalent  to  it  in  phjrsiological  action,  exwpi 
that  it  is  locally  more  stimulallng,  and  preferable  in  intestinal  disorder?.  Dor, 
five  to  ten  minims  (0.3-0.6  C.c). 

Camphoric  Acid  iAcidum  Camph'irimm)  is  produced  by  boiling  camphor  wi4 
concentrated  nitric  acid.  It  occura  in  small  white,  acicular  or  scaly  crystak,  fiw 
from  odor,  of  a  feebly  acid  taste,  sparingly  soluble  in  cold,  freely  in  hot.  iraier. 
also  in  alcohol,  other,  and  fatty  oiU.  It  wa«  originally  proposed  by  Ftirbrmjer  » 
an  antiseptic  of  practical  value  for  tbe  disinfection  of  the  intestinal  canal,  and  in 
the  treatment  of  tubcrmlosit  and  ammoniacal  cyalilia:  as  first  noticed  bv  Wiil- 
kowski  it  is  a  very  valuable  antihydrotic  in  the  riighi-Kwealii  of  phihiti>;  how  i> 
acts  in  these  oases  lias  not  been  determined.  Max  Reichert,  Nieuel,  and  otha 
physicians  have  found  it  very  serinceable  as  a  local  application  tn  the  treatlncnl  of 
tubercular  and  other  catairhif  of  the  upper  and  lower  oir-paesagcs. 

According  to  Fujitani,  sodiiini  camphorste  acta  oa  &  depressant  to  the  roai« 
Bide  of  the  spinal  cord  and  is  also  stimulant  (o  the  heart.  The  evidence  he  prpstnU 
of  the  last  fact,  however,  is  not  convincing.  Bohland  asserts  that  r&mphoHc  idd 
is  rapidly  eliminated,  the  whole  of  u  single  dose  escaping  from  the  kidnejit  in  (In 
course  of  five  hours  unaltered.  In  ryittUii,  fifteen  grains  (1  Gra.)  may  be  given  tlirw 
or  tour  times  a  day;  tor  nighl'twfals,  fifteen  to  thirty  grains  may  be  adrainialpred 
at  bedtime,  or,  when  the  sweat  occurs  late  in  the  night,  the  dose  may  be  divide, 
the  patient  being  wakened  to  take  the  last  dose  after  midnight.  GasuKc  irritation 
and  even  vomiting  liave  been  noted  sfier  thirty  grains,  and  Niese!  saw  severe  tend 
iiritaiion  in  a  patient  who  had  taken  in  four  weeks  fifty  grammes. 

Oxycampkor. — This  oxidation  product  of  camphor  is  a  white,  crystalline  pewder, 
soluble  to  two  per  cent,  in  cold  water;  in  alleged  to  have  a  calmative  actios  upon 
the  respiratory  centres  while  strengthening  the  cardiac  muscle  and  the  central  Mid 
peripheral  voso-ntotor  nervous  system.  It.  boa  been  used  with  asserted  excelli 
resulte  in  di/gpniFa  from  cardiac  weaknes.s,  and  from  tubercular  and  otiier  cl: 
diseases  of  the  lungs.    Dose,  eight  to  fifteen  grains  (0.6  to  1  Gm.) 

ALCOHOL. 

Absolute  Alcohol, — ('.e.,  ethyl  iili-uho!  containing  not  more  Iban 
one  per  cent,  by  weight  of  water, — is  a  colorless,  volatile  liquid,  boiling 
at  172°  F.,  not  congealed  by  a  cold  of  — 166°F.,  and  having  the 
epecific  gravity  "f  0,797.  It  is  used  only  for  ehemical  purpose. 
Ali'ohol  of  the  Pharnmcopcpia  contains  94.0  per  cent.,  by  volume,  of 
absolute  ethy!  alcohol,  and  has  the  sjiecific  gravity  of  0.S16;  Diluted 
Alcohol  contains  48.9  per  cent.,  by  volume,  of  absolute  ethyl  alcohol- 
Alcohol  also  exists  in  Wliisky  and  Brandy,  which  are  obtained 
respectively  by  the  distillation  of  fermented  grain  and  of  fermented 
grapes,  and  should  contain  from  forty-five  to  fifty-five  per  cent,  of  abso- 
lute alcohoJ,  and  in  the  official  Red  Wine  and  White  Wine.  For 
medicinal  use,  brandy  should  beat  least  four  and  whisky  two  years  old. 

Official  Preparations: 

Alcohol  (95  per  cent.). 

Alcohol  Abeolutum  (99  per  cenl,). 

Alcohol  Dilutum  (49  per  cent.). 

Spiritus  FrumentI  pVhisky]  (44  to  55  per  cent.). 

Spiritus  Vini  Gallici  [Brandy]  (44  to  55  per  cent.). 

Vinum  Album. 

Vinum  Rubmin. 
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Locai  Adion. — Alcohol  is  an  active  irritanti  but  is  not,  corro- 
sive. It  is  also  a  pronounced  permicide,  which  when  in  proper 
concentration  is  capable  of  killing  all  protoplasms. 

Aconrding  to  Ihe  researches  of  C.  Harrington  and  H.  Wnlker.  against  dry 
hacIeriB  absolute  aJtohol  and  ordinary  comineroiiil  alcohol  arc  nliolly  devoid  ot 
t»tt*ricidal  power,  while  forty-per-cenl .  alcohol  is  effective  wiliiin  five  minutes 
agkinat  nioel  non-e[x>rulaIing  palhogenie  bacleria.  In  order  to  destroy  some  of  the 
■troDgly  resisting  bacleria,  whether  dry  or  moist,  sixl.y-  to  Beventy-per-oent.  alcohol 
0  necessary.  Preparalions  of  alcohol  more  concentrated  tlian  seventy  per  cent,  do 
not,  however,  act  more  powerfully  upon  bacteria  llmn  do  the  weaker  preparalions, 
to  that  for  the  practical  disinfection  of  a  wound  sixty-  to  seventy-per-cent.  oleohol 
thould  be  preferred;   the  contact  sliould  be  maintained  for  at  least  five  minutes. 

AbsoTjitwti  and  Elimination. — Alcohol  is  absorbed  with  great 
rapidity  by  the  stomach,  but,  as  has  been  shown  by  Von  Mering,  is 
also  hurried  on  into  the  intestines.  It  is  without  doubt  taken  up 
freely  into  the  whole  length  of  the  alimentary  tract.  In  Baum's 
experiments  symplnnis  of  intoxication  appeared  in  a  horse  fifteen 
minutes  after  its  injection  into  the  rectum.  (For  a  study  of  the  point 
of  elimination  in  the  system,  see  page  198.) 

Physiological  Action. — Nervous  Syslein. — We  have  not  met  with 
a  close  experimental  study  of  the  order  in  which  the  nervous  centres 
are  affected,  but  it  is  scarcely  doubtful  that  alcohol  acts  upon  them 
as  does  ether,  except  that  the  latter  substance,  being  much  more 
volatile  than  alcohol,  is  consequently  absorbed  and  eliminated  much 
more  rapidly,  so  that  its  influence  is  more  evanescent.  We  know  by 
experiment  that  the  vapor  of  alcohol  is  capable  of  producing  the 
stupor  known  as  anesthesia,  and,  further,  that  this  anesthesia  may  be 
deepened  into  death,  accompanied  by  all  the  phenomena  of  fatal 
ether-narcosis.  There  has  been,  in  the  past,  much  discussion  as  to 
whether  the  small  dose  of  alcohol  had  a  stinmlaut  action  on  the 
intellectual  centres.  Without  going  into  details,  in  our  opinion,  there 
seems  to  be  no  satisfactory  evidence  that  alcohol  in  any  dose  is  a 
true  cerebral  stimulant.  The  increased  garrulity  of  the  alcoholic  ia 
due  to  a  paralysis  of  the  will  rather  than  a  stimulation  of  the  mind. 
The  observation  of  Dogiel,  that  in  the  alcoholized  dog  both  sensory 
and  motor  nerves  are  markedly  depressed,  without  doubt  holds  good 
for  acute  alcoholism  in  man.  Whether  this  depression  is  due  directly 
to  the  alcohol  or  to  the  changes  produced  by  it  is  uncertain.  It  cannot 
be  denied  thai  the  continuous  effect  of  large  doses  of  alcohol  upon  the 
nervous  tissue  is  depressant. 

The  original  experiments  of  Heinrich  Dehio,  showing  that  changes 
can  be  demonstrated  in  the  ganglionic  cells  of  the  brain  in  animals 
killed  by  the  large  dose  of  alcohol,  have  been  repeated  and  extended 
by  Colin  C.  Stewart  with  corroborative  results. 

Circulalion. — The  action  of  alcohol  upon  the  circulation  has  been 
,lho  Hubjeet  of  a  great  deal  of  investigation  and  dispute.    Much  of  the 
idence  is  so  contradictory  that  positive  conclusions  are  very  dif- 
We  believe,  however,  that  from  the  mass  of  investigation  it 
13 
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may  be  fairly  deduced,  that  in  nioderat*  doses  nicohol  has  a  sli^t' 

stiniuliiut  influence  upon  the  cardiac  musde,  and  at  the  same  tiiw 
it  produces  a.  dilatation  of  the  blood-vessels  of  the  skin;  titm 
tkctions  may  ao  counter-balance  each  otiier  that  (here  is  little  or 
nt)  change  in  the  blood-pressure,  although  there  is  evidenre  (hat  ia 
many  cases  alcohol  may  produce  a  slight  rise  of  pressure.  AflPi  cxlii' 
bition  of  large  doses,  the  drug  acts  as  a  depressant  to  the  heart  and 
also  widens  the  vessels,  probably  through  direct  inSuence  as  wdlu 
an  effect  upon  the  vaso-motor  centres. 


I 


Much  of  Ihe  evidence  concerning  the  phyBioIogieal  a<'tion  of  alcohol  in  ra1ii»ij 
uueletiB  on  aceouiit  of  l.heniiect  theclo«&s  which  were  applied.  Alt  hough  iiniuiilj*ii>f 
experimenters  liuve  foiled  to  obtain  a  riseof  blood-pnswure  fromanj-di»*pof  aiinliA 
yet  various  investigators,  im  Dogiel,  Castillo,  KochtnBiin,  Eagleton,  Parhai  lul 
Uixou,  have  all  nottd  more  or  lens  marked  elevation  of  the  pressure  from  llic  iujw- 
lion  of  alcohol.  According  to  Dixon  the  failure  to  obtain  rise  of  pree«iire  hy  nmay 
olwencns  iitw  iiWM  due  to  the  aelion  o(  the  iincnthctic  which  was  employed,  lull* 
r\|x;riinrtilK  iit  II.  C,  Wriiid  iijid  D.  M.  Hoyt,  alllmiigli  jn  tlic  Tuajorily  of  naiwpi  ulrtJwl 
r;iiU"il  li>  priNluif  Hue  i>f  prcw.iiire,  in  certain  iiiBlaiiceB  tliere  was  a  disliiii't.  rli-miiii 
<)f  llie  bliKid-prcBnure.  'I'lmte  who  have  iiiveKligalc<l  Ihe  qucBlion  arc  aliiuvii  iinwii- 
iiKiiiM  iJuil,  lifter  scrlimi  of  the  Bpinal  cord,  there  is  a  dinlinrt  nm  of  prestiuf.  Tlin 
fui-l,  which  wiwjriginally  nol<»d  hy  Caslillo.liiia  been  con firmcid  liyAbeliuiil  hyWnrf 
and  Hoyt,  ami  ivoidii  jutint  very  slrnngiy  to  the  increane  in  Ilie  cardiac  iicliv'ilj. 

Sludies  liave  licen  niade  upon  tlie  isolated  frog's  heart  by  Umpfeniiuch  (1SS1), 
by  Hinger  and  BaiuEhuiy  (IS&i),  by  Maki  (1884),  and  by  l>res9er  {I8S8),  witli  tto 
general  eoiiclu^inn  tluit  alcohol  ia  a  direct  deprcwisnt  to  the  cardiac  muH-tc;  wkilt 
Castillo  (ISTO),  Eagleton  and  Cenia  have  reached  oppo.-iile  conclusions;  mi  tint  0* 
prei9ent  e."cperi menial  evidence  on  the  subject  is  contradictory  so  far  as  llie  iuiiMi 
frog's  heart  is  concerned.  According  to  Wood  and  Hoyt  mosi  of  lliis  evideuw  i> 
tina^Tiilflble  beeau.sc  of  the  lack  of  delicacy  of  the  methods  einploj'ed,  and  in  Ihcif 
experiments  lliey  obtained,  uniformly,  evidence  of  stiiiudation  of  the  frog'"  h'lrt. 
Martin.  lienimcter,  and  Koohmaiin  in  experiments  upon  the  isolated  muiuiijtliu 
liciirl.  were  imalile  to  oliserve  any  evidcniw  of  incrcsiied  work,  lipon  the  Whw 
hand,  Bachcn,  Ixieb,  Dixon  and  llachmann,  all  obtained  evidence  of  the  inciMwd 
action  of  the  wami-blooiled  heart  under  the  inHuence  of  alcohol.  According  W 
liiichm.'inn  mid  to  Dixon,  thin  ^timulution  m  similar  to  that  which  is  caused  by  lh» 
addition  of  glucose  to  liinger's  fluid  and  liiey  liclieve  tliat  it  is  a  re«ult  of  food  upui 
the  heart -muscle.  Tlic  l}irM)ry  tliat  the  blood -preitiw  re  is  not  affected  by  alcohnl, 
despite  Ihe  stimulation  of  the  heart,  on  in-count  ot  the  widening  of  the  vestcK  i< 
furllier  luinic  oiU  by  the  observations  of  Hcmmctcr  and  by  Wood  and  Hoyt— tlat 
alc<ih')l  increascH  the  velocity  at  which  Ihe  blood  flows  through  the  vessels,  in) 
by  the  sphygincigniphic  experiments  ot  WwkI  and  Hoyl. 

The  studies  of  the  effect  of  alcoliol  upon  the  cireujalion  of  (he  human  heit? 
are  mostly  lacking  in  sufficient  accuracy  to  make  them  of  scientific  value;  hut 
Cahot  and  Bins  in  sphygmonmnomeiric  ohticrvntions  fail  to  discover  any  rise  of 
biood -pressure.  On  the  other  liand  Korhmann,  with  doses  of  from  five  (o  ten  Cf- 
of  alisohile  alcohol,  obtained  uniformly  a  distinct  rise  in  the  blood -pressure;  Iwfjn 
(juantities  than  this  produced  a  greater  or  lesser  fall,  according  to  the  dose. 

Blood. — There  seems  to  be  little  reason  for  supposing  that  alcoh"! 
in  therapeutic  dose  has  an  appreciable  effect  upon  the  blood,  but  as 
lonp  ago  as  1S41  C.  H.  Schula  observed  that  mixed  with  the  blo«d 
out^^ide  of  the  Imdy  it  not  only  causes  coagulation,  but  also  sepanition 
of  the  hemoglobin  from  the  rorpURclcs.  It  is  probable  that  to  th? 
action  of  the  alcohol  upon  the  hemoglobin  is  due  the  fact  noted  bj 
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Schmiedeberg  that  alcohol  mixed  with  blood  lessens  its  ability  to 
yield  oxygen  id  the  preHcnce  of  a  reducing  agent.  Juillet  and  Hayeiii 
state  that  in  rapid  alcoholic-poisoning  in  animals  extensive  alteration 
in  the  blood-corpuscles  can  tie  discovered,  many  of  these  bodies 
being  shrivelled  and  altered  in  form,  with  yellow  precipitates  of 
hemoglobin  in  their  interior. 

TeirtjicraliLrc. — Owing  no  doubt  to  the  sensations  of  warmth 
induced  by  it«  local  action  on  the  stwmnch  and  by  the  increased 
activity  of  the  circulation  in  Ihe  extremitiea,  alcohol  was  formerly 
looked  upon  as  a  promoter  of  animal  heat.  This  view  was  questioned 
as  early  as  1848  by  Dunn5ril  and  Demarquay,  and  has  been  studied 
and  written  about  to  an  enormou«  extent.  The  matter  has  been  so 
thoroughly  worked  out  that  it  does  not  seem  wise  to  do  more 
here  than  give  results,  and  to  refer  the  reader  who  is  desirous  of 
following  up  the  literature  of  this  subject  to  the  tenth  edition  of 
this   treatise. 

In   the  lower  animals  siiiall   doses   of  alcohol   produce  a  nliglit 
increa.se  of  the  bodily  tem|)eraturc,  whith  rarely  in  mammals  reaches 
tnurc  than  1"  1'.     Larger  doses  of  alcoUo!  [>rodure  a  fall  of  tem|iera- 
rc  in  the  animal  proportionate  to  the  siae  of  the  dose.     According 
Huge,   when  the  dose  has  not  been  sufficient  to  cause  distinct 
tuxiraliun,  the  fall  usually  amounts  to  from  i'C.  to  S"  C,  rarely 
■aching  one  degree.     When  there  is  distinct  narco.sis  the  fall  may 
,mount  to  3°  C,  or  with  a  lethal  dose  to  5°C.     Houvier  and  other 
ibservers  have  found  that  the  effects  of  large  doses  of  alcohol  are  even 
ore  marked  in  animals  suffering  from  pyemic  fever;   the  reduction 
temperature  may  amount  to  8.5°  C,  and  the  fever  be  altogether 
t  aside  by  the  narcotic  dose.    The  effect  of  alcohol  upon  the  tern- 
rature  in  man  is  parallel  to  that  which  is  ]>rodui'ed  in  the  lower 
limul-i;    the  fall   froni  large   doses  is,  however,  leas   pronounced, 
jirobably  Ijccause  the  cerebrum  of  man  is  proportionately  much  more 
nsitive  to  alcohol  than  is  that  of  the  animal,  and  narco.sis  results 
ni  smaller  doses  of  the  poison.     Again,  in  persons  accustomed  to 
e  use  of  alcohol  the  elevation  of  the  temperature  does  not  appear; 
dt  indeed,  it  cannot  always  be  produced  in  a  normal  subject.    Pur- 
er,  the  habitual   use  of  alcoholic  stimulants   greatly  le.ssens  the 
pressing  influence  of  alcohol  upon  the  bodily  temperature,  so  that 
,e  temperature  of  the  drunken  man  is  not  always  below  the  normal. 
however,  intoxication  becomes  more  profound  the  tendency  to 
fall  of  temperature  i.s  more  and  more  marked. 
The  (all  of  temperature  produced  hy  alcohol  is  largely  due  to  an 
ccasive  loss  of  heat,  hut  the  relations  of  alcohol  to  thermogenesis 
form  such  an  integrant  portion  of  its   action  on  nutrition  that  its 
[U;5Cussion  will  be  postpimed  to  that  heiiding. 

Reirj'iraiion. — .According  to  the  exjierimcnts  of  Binz,  of  Fonteyne 
A  of  A.  Jaquet,  small  dosps  of  alcohol  increase  the  number  ami 
iplitude  of  the  respiratory  movements.  Tlie  toxic  dose  of  alcohol 
TOniWTi  the  respiratory  air  movement.     The  drift  of  the  present 
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evidence  is  to  show  that  the  action  is  centric,  and  that  alcohol  slimu- 
UtcB  or  paralyzes  the  respiratory  centres  according  as  it  is  in  smjll 
or  large  amount. 
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Jaquet  certainly  failed  lo  puve  tie  tnilh  of  hia  rancliuion  that  the  inocMt 

respiratory  moverncTii  prcxiuced  hy  alroiiol  is  due  lo  local  irritation;  and  in  * 
research  Binz,  by  meiiiis  of  tontrollcd  e.t peri nip tits,  apparently  demonstislol  llic 
inmrrectness  of  Juquet's  theory.  Binz  Iioh  extended  liia  experiiDeiitfi  not  onlf  V> 
the  lower  an iniaU.  but  aba  to  man,  in  whom  he  found  thnt  the  increase  of  thenspi- 
ralion  is  diBlinct  ftlthougli  not  very  Lirge,  and  is  much  more  pronounced  in  lho« 
who  have  lieeu  previously  fatigued. 

Nulrilion. — The  qtieHtion  of  the  effect  of  alcohol  upon  the  nutri- 
tion di\-ides  itself  naturally  int-o  two  sub-questions:  Its  direct  drug- 
action  upon  the  chemical  processes  of  the  body,  and  its  poadbte  food 
value  as  an  oxidi^able  hydrocarbon. 

In  regard  to  the  first  point,  as  the  result  of  a  vast  amount  of 
experimentation,  much  of  which  is  contradictory,  it  appears  that  lie 
only  fair  conclusion  is  that  alcohol  has  very  little  if  any  direct  sclioa 
upon  the  heat  production,  or  the  elimination  of  carbonic  acid  « 
nitrogenous  waste  products. 

In  regard  to  the  possible  food  value  of  alcohol,  it  may  be  consii 
ered  to-day  as  proven  that  a  small  dose  of  alcohol,  corresponding 
to  about  three  ounces  of  absolute  alcohol,  is  practically  enlitfly 
oxidized  in  the  system,  only  about  one  to  five  per  cent,  escaping 
consumption.  Second,  that  the  result  of  this  burning  up  of  alcohii 
is  the  production  of  energy  which  may  be  utilized  to  a  certain  extenl 
by  the  economy,  and  le,«sen  the  oxidation  of  the  bodily  tissues;  or, 
if  looked  ;it  from  another  point  of  view,  diminiiih  the  amount  of 
hydrocarbon  food  necessary  to  maintain  nutritive  equilibrium.  To 
this  extent,  therefore,  alcohol  must  be  regarded  as  a  food,  that  ii, 
as  a  substance  which  the  system  is  capable  of  oxidizing  for  the  pro- 
duction of  useful  energy.  On  the  other  hand,  it  would  seem  eeUb- 
lished  that  alcohol  is  not  capable  of  being  stored  up  as  a  reserve  food, 
that  is,  not  only  can  it  not  enter  into  the  composition  of  the  protad 
tissues  of  the  body,  but  unlike  fatty  foods  and  the  starches,  it  cannot 
add  to  the  amount  of  fat  in  the  system,  except  indirectly  by  oEFering 
a  more  easily  oxidizable  substance  and  thus  preventing  the  buiniiig 
up  of  the  other  hydrocarbon  elements  of  the  food. 

The  attempts  to  determine  the  action  of  alcohol  on  metabcdiBm  b;  rtujlyiB( 
heat  formation  have  failed  to  produce  any  evidence  of  a  positive  effect. 

The  first  calori metrical  studies  upon  alcohol  were  those  by  Bevan  Lewis.  Bt 
found  that  in  the  rabbit  alcohol  sometimes  produces  a  primary  lessening  tA  !■■(■ 
production,  most  marked  and  pronounced  after  small  doeee,  foUowed  by  a  tnidtaJ 
increase  in  heat-production,  most  pronounced  after  large  doses  of  the  ».li^f»twJ  Ii 
five  obeervaiions  by  E,  T.  Reichert  and  H.  C.  Wood  upon  dogs,  the  averaga  wwit* 
were  in  accord  with  those  by  Bevan  Lewis,  although  their  individual  experinent* 
yielded  somewhat  varying  results.  In  some  of  these  experiments  heiat-<£«jfaticil 
more  than  kept  pace  with  the  increase  of  heat-production,  and  the  bodily  t«iiipai- 
ture  fell.  In  other  instances  the  bodily  temperature  rose,  showing  that  heab-fndu^ 
tion  was  increased  more  than  heat-dissipation.     In  a  further  aeries  of  ezpviiDM'i 
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E.  T.  Rcichcrt  obtained,  in  five  experinienta,  increftsed  heat -production,  and  in 
thirteen  decreased  heat-prDduciion,  the  ditTerenee  not  depending  iijion  dcwe.  and 
the  lange  of  variation  of  nwull  being  as  much  as  aixty-livc  per  cent.,  a  strong 
iodication  lliat  there  was  sonietliing  wrong  with  tlie  method  or  llie  experiments. 

These  resultfl  are  somewhat  discordant  aiiil  varying,  but  certainly  indicate  Ihal 
alcobd  has  no  such  immediate  dominating  tnltuence  upon  lisNUe  cl>ange  aa  greatly 
to  increase  heat -production.  The  fall  of  Ixxtily  temperature  wliich  occurs  after 
toxic  doaes  of  the  drug  is  witliout  doubt  due  to  an  excessive  heat -dissipnl  ion.  wliich 
in  turn  la  the  result  of  vB«o-nio(ur  paralysis,  and  the  mere  excessive  Uksi  of  lieat  has 
a  profound  influence  in  provoking  increased  heat'production  just  as  incrpased  heal- 
pnxluction  has  a  profound  influence  in  loducing  increased  lieut-di^ipution^  su  that 
much  care  is  necessary  in  the  coiisiderution  of  calorimetrical  studies  of  large  doses 
of  vaso-motor  paralyzants.  But  if  the  action  of  alcohol  were  pronouncetl  it  should 
rckanifest  itBelt  over  all  inditw^l  and  disturbing  influences.  On  the  whole,  therefore. 
the  earlier  caloritnetrical  studies  indicate  tliut  alcohol  docs  not  pronouncedly  and 
directly  affect  those  nutritive  processes  llunugh  which  the  animal  heal  is  niainlained. 
a  oonclusion  which  is  confirmed  in  (he  very  elaborate  memoir  of  Atwaler  aud  Bene- 
dict, who.  using  small  dn.'ws  of  alcohol,  found  that  in  man  the  increased  heat-pro- 
diirtion  was  no  greater  than  coiUd  be  acc«unled  for  by  the  potential  energy  of  the 
alcohol  oxidiied. 

Tlie  effect  of  alcohol  upon  the  elimliuition  of  carbonic  acid  by  tlie  lungs  has 
been  investigated  by  several  observers,  with  different  results. 

According  to  the  researches  of  Bocker.  of  N.  S,  Davis,  of  Hammond,  of  Pcrrin, 
of  Bueck  and  Bauer,  of  Rumpf.  and  of  Bodliknder,  there  is  a  lessening  in  the  ainomit 
of  carbonic  acid  gas  exlialci].  Oii  the  other  hand  Henrique,  Wolfetn  and  Zunis 
obtained  evidence  of  increased  carlionic  acid  eliininalion;  E.  Smith  found  that 
•nwll  do«<eM  of  alcohol  increased  the  elimination  of  the  gas,  although  brandy,  whi«ky, 
mod  ^n  always  lessoned  (he  production. 

It  al«)hoI  really  did  Live  a  direct  pon-prful  influenpe  ii|)on  oxiiintiun  in  the 
general  system  the  conclusions  of  investigatora  should  l>f>  more  in  accord,  and  It 
would  aeem,  therefore,  improbable  that  &lt»hol  lias  any  marked  action  on  the 
caitxxuueous  metaliolism. 

The  determination  of  the  action  of  the  drug  upon  the  chemical  movemenla 
o(  protoplusm,  and  the  destruction  of  albuminous  materials  in  the  l>ody,  is  of  couree 
lo  be  made  by  a  study  of  its  effect  on  iho  nitrogenous  cliniination. 

The  HtudieK  on  the  elimination  of  nitrogenous  waste  products,  made  by  Riess, 
Kdler,  Hunk,  Sorris  and  Smilli.  and  Rosenleld  indiiaite — despite  the  contrary 
raUlta  obtained  by  Uonogilny  and  Tibald^ihut  ulriihnl  diminishes  slightly  the 
qtiaotity  of  urea  excreted.  This  effect  is,  however,  no  more  tlian  might  bo  expected 
frara  the  addition  of  an  oxidizablo  hydrocarlKin  food  to  (he  dietary.  In  Rosen- 
frid's  experiments  nitrogenous  equilibrium  Imving  been  produced  in  a  man,  alcohol 
waa  given  wifh  the  resiUt  that  the  amount  of  uilnigen  eliminated  was  markedly 
decreased:  after  (his  period  sugar  was  substituted  fur  alcohol,  and  the  ehniinaled 
nitrogen  still  remained  tower  tluin  I  he  intake.  During  the  alcohol  period  the  amount 
of  uric  acid  ehminatod  won  distinctly  above  the  normtd;  during  the  sugar  period 
this  waa  not  the  nwc.  llosenfeld  concludes  (hat  since  uric  acid  arises  generally 
from  the  nucleated  albumin,  the  alcohol  lias  xpsred  the  nuclein-trec  proleid  (issues 
b(  the  e-xpcnsc  of  the  nucleo-albumitis.  According  to  Beelie,  when  alcoltol  is  taken 
in  conjunction  with  purin-frce  diet,  the  proportion  of  the  uric  acid  in  the  urine  is 
not  augmented,  but  when  (he  diet  contains  this  type  of  food-stuff  the  uric  acid  excre- 
tjon  U  increased.  He  interprets  these  results  to  mean  that  the  drug  interferes  with 
the  function  of  the  h'ver  to  prevent  the  complete  ovidai  inn  n(  nuclein  foods  to  urea. 

Becbe's  results  have,  however,  been  contradicted  by  Jackson  and  Blackfane, 
who  find  that,  even  on  a  diet  free  from  all  nitrogenous  foods,  (he  elimination  of  uric 
add  is  increased,  the  urea  and  total  nitrogen  tetnaining  unaffec(od. 

In  studying  the  question  of  the  possible  footl  value  the  fii^t  thing 
to  determine  whether  alcohol  is  oxidized  in  the  uyNtem.     This 
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question  has  been  investigated  by  Baudot,  Schulinus,  Lieben,  .\iucie, 

Thudichum.  Siibbotin,  Edes.  Bodlander,  and  Strassniann,  with  eoa- 
eordant  results.  After  moderate  doses  of  aicohol  from  one  to  two 
per  cent,  can  be  recovered  from  the  urine  and  uljout  an  etiusl 
quantity  in  the  breath,  and,  as  no  aldehyde  or  other  alcohol  deriv 
tive  can  be  found  in  the  body,  it  must  be  concluded  that  from  miietjf*! 
five  to  ninety-eight  per  cent,  is  completely  oxidized  into  oarboiue 
acid  and  water. 
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A.  Bcnediccnii  Iinda  that  &n  increase  in  tlic  amntint.  of  ingeeted  aliHiiiol  diwi 
not  greatly  inftiienee  the  elimiiialion  ttiroURh  ihe  lungs,  but  (liat  lowered  tPiHpcn- 
ture  raarkedly  lenneiis  sucli  eliiiiinnlion.  Alwlt'iin,  Bardier  and  Riliant  fcmmi  thai 
when  nliiiliol  is  given  in  from  one  to  three  Co.  jier  kilo  in  (he  wanii-blooiJisl  t,Biask 
from  eigiity-seveii  to  ninety  per  rent,  of  it  is  destroyed  within  eight  hours.  In  ibt 
frog  ninety  per  cent,  of  the  ali'oliol  injected  iimld  lie  recovered  from  the  body  umin 
(our  dajT;  atWr  seven  days,  however,  none  ri'mitiiied  in  the  system.  MnBlly,  W. 
O.  Atwflter  and  F.  G.  Benedict,  aa  tli«  result  of  elaborate  etvidies  made  upon  liumu 
beings  in  a  respiratory  chamber,  found  that  when  an  amoimt  of  alcohol  corre»poiid-  .| 
ing  to  aix  ounci^  of  whisky  was  taken,  the  average  ehminatioa  vae  one  aal^ 
nine-tenths  per  cent.  ^M 

A  further  cflnfirmaliijn  of  the  tlieory  Ihnt  asserts  the  oxidation  of  aloabil  in 
the  body  is  fotmd  in  the  experiment*  of  H.  Ford,  wiiJpii,  if  accurate,  denvnutnlt 
that  alMihol  is  formed  in  the  body  out  of  hepatic  sugar. 

Working  on  a  very  large  scale,  by  the  distillation  of  the  blood  of  nniin&ls,  Fa 
obtained  in  weigliuble  quantities  a.  substance  which  he  lielieveJ  to  Ijp  aiwilxi*' 
Furthnr,  Ford  diclillcd  various  tiHsiie.s,  al>io  blood  from  the  lungB  and  hver.  I'eaiu 
made  elal>orate  calciilal ions,  bused  on  the  carlx)n  ingestcil  and  on  the  cariwa  ei- 
halod,  as  t<)  thu  amount  of  alcohol  which  ought  lo  be  fontid  in  the  I'apilkry  h\fM 
of  (he  hmgs.  and  found  experimentally  nuantiticM  corresponding  to  his  aJ^'ulntioa'. 
He  fotmd  that  the  Niii;JlcJ!t  quantity  of  alcohol  is  to  be  ohlained  froiu  fiah 
liver-tissue,  and  the  greatest  from  putrescent  hver-tiaauc,  in  which  the  glyropn 
must  have  imdergone  fennentation. 

These  researches  of  Ford  are  corroborated  by  the  discovery,  first  matk,  »e 
believe,  by  A.  Lieben,  although  usually  attributed  to  Dupr^,  that  a  substance  euctly 
resembling  alcohol  exists  in  very  minute  quantity  in  the  urine  even  of  teetotalers-f 
M.  B^champ,  apparently  without  a  knowledge  of  the  work  of  the  other  chemiiti, 
obtained,  from  the  urine  of  persons  who  had  not  taken  any  alcoholic  beverage  for 
a  long  time,  alcohol  in  sufficient  quantity  to  bum  it,  Aa  Lieben  also  foimd  thit 
this  substance  exista  in  the  urine  of  dogs,  horses,  and  lions,  and  as  A.  Rajeiraki 
obtained  it  from  healthy  rabbila,  and  as  further,  Hoppe-Seyler  (quoted  by  Bowdittk 
and  Hodge)  states,  "traces  of  alcohol  are  foimd  in  human  organiama  such  aa  th* 
brain,  muscles,  liver,  not  only  after  alcoholic  indulgence  but  without  this  they  Mem 
to  be  constantly  present,"  it  appears  to  have  been  proven  that  alcohol  is  found  ia 
the  normal  human  organism,  and  probably  subserves  some  need  of  the  procMMi 
of  the  body.t 

It  alcohol  be  oxidiiied  in  the  body,  it  must  of  course  generate  force,  measurthle 
by  the  modem  standard  of  the  heat-unit.    A  little  calculation  will  show  the  impof- 

■  Space  Ih  wanting  to  dMcribo  in  detail  tlie  very  elalwrale  metliDds  employed  by  Ford.  IW 
l«Kte  wliicti  lie  relied  on,  to  prove  tliat  tiie  liquid  obtained  was  alcubol,  vera  the  ohromjo  acid  tffX. 
the  peculiar  intlamEuability,  and  the  optical  appearance  of  the  alcohol  la  Uie  oonductiof-iQbii 
at  tlie  time  tlie  diatlUate  commenced  to  buil, 

t  It  hafl  been  anwrled  that  the  nubHtanoe  "  \a  not  alcohol.  It  paAses  over  ajnons  Ibe  carM 
products  of  didt illation,  yields  aoelic  acid  <in  being  oxidiEed.  reduoes  tbe  po1a«sium  dirduoniti 
when  dilute  riulpliurlc  acid  is  prei*en1,  and  its  aqueous  nolution  has  a  lower  deiuity  than  waUr, 
It  fumiphes  io-loroitn,  and  esistn  in  Ihe  urine  in  a  very  pmaU  quantity,"  PoBMaaing  the  phja* 
and  chemical  cliaractcm  of  alcohol,  to  ordinary  minds  it  is  alcuhol. 

J  timing  and  Praetoriu4  founil  that  fecal  matter  on  decoinpa,4ition  yielded  alcohol  to  puditf 
extent  at  to  HUEgej^r  a  poK^ible  remunerative  source.  \oti  Meyer  and  O.  Mohr.  workitac  inHprna- 
dently,  found  Ifiat  the  amount  of  alcohol  in  the  fecal  matter  waa  too  vmUl  for  commercial  proiliicl 
IChem.  Ceiili-atb.,  190J,  t.  li3U). 
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Tliear  oonfaderMioBf  ■warrdnt  ilw  siJiT*?mcTil  ihsi  in  a  n^ttiiv  jv*uv 
■fmtrf  w  «  /nwtf. — i.e-.  lia/  if  is  fn/wW/  n;  Vw*  hscrf  ',i^  ;>/(  jn.  jkis* 
«/  1^  (irpomi«i«,-  tmt  il  does  noT  n«wss«ri]y  loll.iw  from  ihis  ihi.1 
akvdxi]  if  capable  of  Teji^mnt:  fals  tnni  hviintojirKin*  in  !\xm1.  In 
artcm|Mi2i;  tie  deiereiinaiion  of  ihi?,  iwo  mfihixls  hsw  Iwn  ^lw^^, 
— tiial  <rf  Von  Xoorden  and  ihai  of  Alw:jii<«r. 

Atkn  otf  niiwigepoui  equilihnDni  hr  mucM  fc^iinc-  i">d  «)>m  ih>s  Ain>j,ii>M\  1>w 
bacB  i^ovoo^itf  anafabdi^d,  txiii-niimp'nini:'  Anirlcv  of  it.vn\  htc  «ii!h]mvii  nii>j 
al—*^  M^atilalied  is  iMid.iiianik-  qiuniilr.  I'lvirr  *\\rh  csTvnm-.ifri<v^,  if  I'.ie 
aknfaBi  br  a^Mnor  to  tJ*  h.nirocartwn  in  rrpUcinfi  «hr  nilnvci>.>iiN  maKrist,  lov. 
■iumf  abotU  far  ■Bminaif'd  ihu)  tw^-vrr  if«  ailminis.miThiii:  ii  ihi>  )iii«rT  i^f  t1ii> 
altahoi  be  Ich  Uaii  tlttl  (4  ihr  hy>1nio»ri>in.  nion>  mlMfirn  nwiKl  W  ilmtun  on. 
3  the  alralnl  jiM  wphnxl  ihr  h,\>lniMrt«in.  f^M'  nim^frmoiis  r<)iiililn^imi  n\>ii1.) 
■ol  fa*  dirtwtMML 

StanmcicA'a  esperimMta  upon  hiinaclf  iiivit«  tw»  in  niinilvr.  In  iW  (it>i 
cxparinMnt  tlwtc  wa*  a  ditlinrl  kvMraintE  of  ihr  rlimiiuition  of  nitiM|tPti  .luriitii  ilx- 
aln^rJ  period,  ibmriog  that  the  aimhol  rrfJ*onl  il)i<  nitroffrnotw  htnioi'i:il  iiion' 
■ctinlT  llaa  tht  MmepMidiiig  fat  inam  for  n1ii<-li  it  tm.I  Inn  miIvlhiuvI      In  i1m' 
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BPPond  experiment,  with  a  leswiiipil  aniouiil  of  nilrogpn  in  the  food,  ttietv  «lt  v 
liral  no  pronounced  rimnge  in  the  nifrogtnmip  cliiiiiuiilion,  followed,  however, »!ltf 
two  do>-s  by  a  markpd  irnTeaee.  which  continued  [ot  three  daya  afler  the  vriliidwnj 
of  the  alcohol.  A  lliird  epI,  of  eKperimeuls  were  mode  with  very  little  nitraga  m 
the  food.  Under  these  circumstances  there  was  a  great  increase  of  the  elimimDm 
of  nitrogen  diunng  the  alcohnl  period. 

As  Ihc  result  of  the  cijinporiaon  of  various  experimenls  Von  Noorden  rtatitJ 
the  ooDclusicin  lliat  when  the  food  is  rirh  in  alhuininoua  compounds.  Blrobul  n 
ftble  to  replace  hydrocarbon  or  fats;  but.  wlien  the  food  is  poor  in  albumin,  rl  auinul 
do  BO.  A  aiiniiar  scriea  of  ex[x^rinientH  Iiave  bocn  mode  by  K.  MJura.  In  the  f  tjim- 
ment« — in  which  food  with  but  little  nitrogen  wns  given^the  results  obtJurKdliy 
Miura  were  similar  to  those  of  Staninireich.  (.>n  the  other  hnnd,  in  opposiljoil  W 
Staramreich,  Miura  found  tliat  when  the  food  Is  rich  in  albuminous  material,  akiiti 
is  not  able  to  replace  the  non-nil  rogeno us  tooila,  Mium  l>eheves  tliat  these  difltr- 
ences  depend  in  part  upon  the  facta  that  in  Htammreich'a  experiments  the  almbtJ 
was  substituted  for  fats,  while  in  his  experiment.s  it  replaced  carbohydrates.  Hliirh, 
according  to  Voit,  Imve  greater  power  of  sparing  the  nitrogen  materials  lh»ii  hin 
the  fatt;;  so  that  alcohol  nughl  be  cciuivalent  to  fats  and  yet  not  to  carboliydraUs. 
Neumann,  after  producing  in  himself  nitrogenous  equilibrium,  omitted  hull  nf  tht 
fat  from  his  diet,  causing  thereby  nitrogenous  loss.  By  substituting  alcohol  foriht 
fat  he  found  tliat  there  was  a  return  to  nitrogenouii  equilibrium.  In  a  subsrqiirfit 
period,  after  re-establieliment  of  nitr«g;enou5  equilibrium,  he  added  alcohol  in  dtxs 
increasing  up  to  one  hundred  granurueit  a  day,  with  pronounced  nitrogenous  pia. 
In  a  third  period,  the  alcohol  was  continued,  but  a  part  of  the  fat  wae  withdrtwn, 
which  caused  a,  slight  nitrogenous  balance.  From  these  experiments  NeuaUDO 
concludes  that  alcohol  has  the  property  of  sparing  the  proteida.  but  is  probablj  iW 
capable  of  entirely  replacing  the  fats. 

In  the  extraordinarily  elaborate  research  made  by  W.  O.  Atwaler  and  F, 
Benedict,*  three  selected  men  were  kept  for  periods  varying  from  6ve  to  nine  di; 
in  a  respiration  calorimeter,  in  such  a  way  that  the  heat-production  and  all  tlx 
excretions  from  the  body,  liquid  and  solid,  could  be  studied.  On  some  dajs  oo 
exercise  was  taken;  on  others  by  means  of  a  stationary  bicycle,  a  large  sOHnml  of 
measured  work  was  done.  Tlic  diet  was  regulated  with  scientific  accuracy.  Onlbt 
alcohoUc  day  one  gramme  per  kilogramme  of  bodily  weight  of  alcohol  waa  tlkeo 
in  six  doses;  a  qiiantlty  of  alcohol  -n'liich  seetns  ninall  but  whose  potential  eDOgf 
was  about  one-Sfth  of  the  total  diet  energy  in  the  rest-period,  and  oDe'Seventh  of 
tlie  total  diet  energy  in  the  work-period.  It  was  determined  in  these  experimeiili 
that  the  potential  energy  of  tlie  alcohol  was  tmnsformed  by  the  body  into  kinetic 
energy  as  completely  as  was  tliat  of  the  ordinary  nutrients;  also  lliat  the  efEcicncy 
of  alcohol  in  the  protection  of  body-fat  was  equal  to  thai  of  the  corresponding  twn- 
alcoholic  diet ;  alcohol,  isodj-namic  amoimls  of  tats  and  other  carbohydmles  havin|, 
therefore,  equal  protective  power  against  loss  of  fat.  The  efficiency  of  the  alcohoi 
in  protecting  the  protein  of  the  body  waa  evident  but  ustially  not  entirely  eqiud  l^^ 
that  of  isodynamic  amounts  of  ordinary  nutrients,  although  in  some  of  ll^| 
experiments  alcohol  seemed  to  protect  protein  equally  with  ordinary  fixxl.  ^1 

In  regard  to  muscular  work,  the  oxperiments  seem  to  show  that  the  total  enetiy 
of  the  ordinary  diet  is  utilized  a  htlEo  mot«  thorouglrly  than  is  thai  of  alculml,  imi 
the  difference  was  so  small  as  to  bo  pntirely  within  the  limits  of  experimenlal  rrroi; 
it  was,  on  the  average,  less  than  one  per  cent,  of  total  energy,  and  is,  therefore,  ol 
veiy  little  importance.  ^H 

It  la  proven  that  alcohol  when  taken  in  moderate  amount  v 
oxidized  in  the  body,  and  in  this  process  of  oxidation  it  mtjst  yield 
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*  Thr  mieB-ruh  of  At.#arer  And  Benpdicl  dtwrve-t  much  mitre  thorough  d^#tnifwioii  th*a  i 
be  KLven  in  the  lexl  of  rlii^  book-  It  jmwitis  to  ui  mojti  rrmarkable  in  POncepiion  ami  cn*Fulion,  wJ 
for  the  preM-nt  a1  lefuit  rhetfo  re^uk*  uuglkT:  lo  t^  ttikpn  ar*  miicluplve.  Tlir  merhud  FiDplo>Ai  to 
tte  di'vctDCBFi  is  in  uur  thmkjng  far  more  hkely  to  yield  th^  imlh  than  is  Iht*  indirvcl  ptiin  nf  pr^i. 
dueirijE  aitroK^nous  «quiU1iriuni.  The  (lucnber  and  ehiubi  af  the  eKperimAEiU  tXn  at*  ontf^ 
ODinplvrlson  with  ihuH  of  Iht  uirly  wDrkem. 


CARDIAC  STIMULANTS 


201 


kinetic  or  active  energj-.  The  researches  which  have  just  been  epito- 
mized seem  to  us  to  definitely  determine  that  this  kinetic  or  active 
energy  is  employed  by  the  organism  for  life  purposes,  and  that  aUohot 
ntust  be  considi-red  as  a  jooii  capable  to  some  exttnt  vj  rv}Jaciiig  hydrO' 
carbons.  It  must  be  remembered  in  applying  this  scientific  knowledge, 
however,  that  the  organism  can  only  consume  a  limited  amount  of 
alcohol,  and  that,  therefore,  the  food  value  of  alcohol  has  narrow 
limilations. 

Digtstion.—lt  is  definitely"  proven  that  alcohol  when  in  small 
amount  outside  of  the  body  does  not  markedly  affect  the  activity 
of  the  digestive  ferments,  yet,  in  the  living  animal,  by  provoking 
secretion,  by  incresising  peristaltic  activity,  or  in  other  ways  it  may 
really  stimulate  natural  digestion.  In  larger  quantities^niore  than 
ten  per  cent. — it  markedly  inhibits  the  digestive  jjower  of  the  fer- 
ments. The  alcoholic  l>everages  influence  digestion  through  some 
other  principle  than  the  alcohol  contained,  for  it  has  been  shown 
that  the  malt  liquors  lessen  the  activity  of  |)eptenzyme  out  of  all 
proportion  to  their  alcohohc  content,  and  that  tlie  wines  are  aiso  more 
harmful  to  digestion  than  a  corresponding  amount  of  pure  alnohol. 


'I'he  laboratory  researches  of  W.  Biichnpr,  of  It.  H.  Chittendpn  ami  I..  H.  Mpndel, 
ntid  of  Wiiliuni  Roberts  are  concordmil  ami  toiic.lusive.  I'he  reauUB  rcju'lied  are 
SB  follows:  SiUivary  digestion  in  not  very  actively  affected  by  ihe  prcsiiiice  of  pure 
nlcohol;  indeed,  when  there  is  not  more  than  four  or  five  piT  eeiit,  the  dif^livo 
pitivef  of  plyalin  fleenw  to  bi'  increiiHcd:  ten  jwr  ccnl.  of  iilwoliitc  alcohiJ  (t.?., 
Iwenly  per  cent,  of  proot-spirill  retards  it  slowly.  On  liic  oilier  hand,  winca  and 
nuilt  hqiiore  very  greatly  liamper  salivary  digestion  olmosl  in  c^iiict  proportion 
lo  llieir  degree  of  ocidily.  Pure  alcohol  seciiis  to  incrcjise  rather  than  diminiHh 
gsslric-jilirf  digestion  until  tlie  amount  rises  to  two  or  three  per  cent.;  less  than 
ten  per  cent,  appears  not  to  lie  coiu^tanlly  and  demonBtruhly  inhibitivo;  after  twenty 
per  cent,  the  digi'st.ive  action  may  be  reduced  to  one-third,  A  very  important 
fact  is  that  the  retardation  produced  by  a  given  percentage  of  alcohol  vurie»  greatly 
with  the  activity  of  the  ferment  and  the  nature  of  the  material  to  be  digested. 
Cliiltenden  and  Mendel  have  found  thai  three  per  cent,  of  almhol  dinlinetly  retards 
the  proteolytic  action  of  the  poncrealic  juice,  while,  according  to  A.  Du*trc,  fifteen 
per  cent,  puta  an  end  to  the  artificial  pancreatic  digestion  of  [litrogenous  inateriala. 

Chittenden,  Mendel,  and  Jackson  found  that  alcohol  temporarily  increases  the 
flow  of  saliva  reflexly  by  its  irritant  influence  upon  the  mucous  membranes  of  l.lie 
mouth;  and  that  it  iiicreaaea  the  secretion  of  gastric  juice  very  greatly,  the  ai-tion 
on  the  Bfomach  being  e.terted  not  only  by  alcoholic  fluids  in  the  stomach  hut  by 
abnorlied  alcohol.  Tliey  further  determined  that  the  ordinary  alcoholic  drinks  agreo 
in  stimulating  gastric  secrelii.n.  und  tliat  the  ga«tric  juice  seereted  wan  ntnmgcr  in 
hydrochloric  acid  and  in  proteolytic  power  than  normal.  It  is  worthy  of  note  that 
in  experiments  made  by  Chittenden  upon  healthy  dogs  with  gastric  fistulas,  using 
pruieid  tejil-meab,  digestion  was  never  retarded  nor  accelerated,  leading  to  the 
cnnclusion  that  in  tho«e  ranes  there  was  a  practical  balance  between  the  two 
koUigoniatic  actions  of  alcohol  upon  the  digestion. 

Radiikowski  experimentally  determined  that  when  alcohol  is  taken  into  the 
atomach  in  Email  amount  it  increaAea  the  secretion  of  gastric  juice,  and  alio  it« 
eontaiiMd  acid  and  pepsin.  In  conlirniatiou  of  this,  Spin)  found  that  an  enema 
of  from  seven  to  ten  C.c.  of  alcohol  causes  in  man  a  free  secretion  of  a  very  acid 
giaslric  juice  in  the  empty  stomach,  an  effect  which  ix  prolmbly  due  to  an  excretion 
of  alcohol  into  the  stomach,  since  M.  N.  (irehant  haa  [iroven  that  when  alciihnl 
la  injected  Into  the  bloud  it  is  excreted  into  the  stomach.     Storck  finds  tlial  Llie 
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digestion  of  slarch  within  Ihe  mouth  is  increased  by  the  IocaI  action  of  i>rep(iAtiaii 
of  alcohol  of  Ihp  Bltrngth  of  from  two  In  &vc  per  cent,,  hut  ddaycd  hy  utmst 
preparations. 

SUMMARY. —Alcohol  to  Ia.rge  amount  Is  a  depressant  to  the 
cerebral  and  epinal  ganglionic  cells,  as  well  as  the  nei'Ve- trunks 
The  action  of  small  doaea  upon  the  reapiratory  centres  is  not  tho^ 
oughly  established,  but  is  probably  stimulant;  large  doses  depraas 
the  respiratory  centres,  and  finally  may  cause  death  by  centric 
paralytic  asphyxia.  Upon  the  heart  the  small  dose  of  alcokil 
acts  as  a  direct  stlmtilant,  the  largo  dose  as  a  depressant  or  paralj- 
zant.  The  influence  of  minute  doses  upon  the  vaso-motor  eysleni 
is  not  thoroughly  worked  out,  but  there  appears  to  be  a  widen- 
ing of  the  blood-paths  at  a  time  -when  the  heart  is  still  stimu- 
lated, so  that  there  is  a  marked  quickening  of  the  blood-move- 
ment. The  toxic  dose  of  alcohol  paralyzes  the  blood -veaseis, 
probably  both  centrally  and  peripherally.  The  peripheral  temper 
ature  is  often  increased  by  small  amounte  of  alcohol,  and  there 
may  be  even  a  alight  increase  in  the  central  temperature,  prob- 
ably caused  by  quickening  of  the  circulation ;  the  large  dcee  ot 
alcohol  lo^^rers  the  animal  temperature,  probably  by  eatising  vaso- 
motor ijaralysis,   and  thereby  increasing  heat- dissipation. 

Alcohol  has  no  specific  influence  upon  the  production  of  heal 
or  of  carbonic  acid,  or  upon  nitrogenous  elimination,  and,  there- 
fore, it  has  lititle  or  no  direct  effect  upon  the  nutrition,  ualesB  it 
he  in  poisonous  doses,  ^vheu  it  certainly  disturbs  alt  nutritive 
processes.  After  absorption  into  the  blood,  alcohol  is  to  a  limited 
extent  eliminated  through  the  lungs,  the  skin,  and  the  kidneys 
unchanged,  but  is  largely,  and  when  in  small  amount  practicallj 
wholly,  burnt  up  in  the  system.  In  its  destruction  it  yields  Idnrtjc 
energy  -which  is  employed  by  the  organism  for  its  purposes  so 
that  it  (alcohol)  ia  capable  to  a  considerable  extent  of  replacing 
the  hydrocarbons  of  ordinary  food,  and  must  be  considered  to 
have  definite  food  value. 

Therapeutics. — Our  kmiwledge  of  the  physiological  propertits 
of  alt'ohol  shows  thiit  its  chief  therapeutic  value  in  acute  disease  is 
aa  a  stimulant,  a  temporary  impartcr  of  power  which  will  enable  the 
system  to  Mtmid  some  .strain  of  short  duration,— to  bridge  over  some 
period  of  weiikiiess. 

The  cases  to  which  it  is  especially  adapted  may  be  divided  into 
three  clas.ses: 

First. — Those  in  which  there  is  a  temporary  loss  of  heart-pow'er, 
83  in  fjtinting  from  c.\haustiun,  lo.ss  of  blood,  or  other  cau.se.  In 
these  cases  the  alcoholic  stinmhmt  should,  if  possible,  be  given  hot, 
and  not  much  diluted;  with  it  should  also  be  exhibited  some  mote 
rapidly  acting  diffusible  stinuihint,  such  as  ammonia. 

Second.— "Those  acute  diseases  in  which  the  powers  of  the  system 
are  in  danger  of  l>eiiig  used  up;  to  aid  in  tlie  digestion  of  food  anJ 
in  the  maintenance  of  power.  Alcohol,  as  has  already  been  stat«J. 
is  to  a  certain  exient  a  food,  but  it  will  not  of  itself  sustain  hfe  for » 
long  time,  and  should  in  adyntiniic  disease  always,  unless  for  special 
reasons,  be  combined  with  milk,  or  occasionally  with  eggs.     One  great 
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lource  of  its  vulue  in  these  diseases  is  the  power  it  impfirts  of  assim- 
luting  fnutl,  and  in  milk  punch  are  furniahed  the  atimuliint  to  di- 
gestion and  the  most  perfect  food  known  for  digestion.  This  use  of 
■leohol  is  apart  from  its  office  in  the  lowest  stage  of  fever  as  a  heart- 
and  nerve-stimulant.  Employed  for  this  purpose  it  is  useful  in  all 
stages  of  the  adynumic  jcivrs,  such  as  ti/phus  and  typhoid*  By  the 
exhibition  of  three  or  tour  ounces  of  milk  everj-  two  hours,  with  one 
or  two  drachms  of  brandy  or  whisky,  from  the  beginning  of  the 
attack,  in  many  cases  the  development  of  the  severe  adynumic 
xyniptonis  may  be  prevented. 

A.  Oil  clniras  to  have  expprimen'ally  ilctennitiH  upon  a  (ever  palionl  tlmt 
the  value  <if  olruliol  »«  nil  nlbuiti*in-t<Bving  food  is  cquul  to  iia  isodynainiii  oquivalenl. 
of  B  pure  food  Iiydrocarbon. 

In  the  advanced  stages  of  pneumonia,  pyemia,  eiaTUhemalous  jrver, 
and  other  acute  diseases,  when  the  typlioid  state  is  well  developed, 
alcohol  should  be  given  boldly,  to  quiet  by  stimulation  the  nervous 
and  circulatory  systems,  to  afford  a  food  which  will  in  a  measure 
replitce  the  natural  pabulum,  to  aid  in  the  digestion  of  milk  and  other 
pniple  nourishment,  to  aid  in  lowering  temperature:  in  a  word,  to 
lable  the  system  to  stand  the  drain  upon  its  \'ital  powetB,  and  at 
e  same  time  to  check  such  drain. 

AJlliougli  a  great  deal  of  work  has  been  done  upon  the  subject, 
e  question  as  to  whether  alcohol  does  or  does   not,  when  given 
moderate   dose,  incroiise   the   resisting  power  of  the   system  to 
ifectious  dLsea.ses  cannot  be  at  present  answered  with  positiveuesa. 

Bins  fuund  tlukt  alrahol  increases  ihe  rc^inlive  power  of  tlio  dog  lo  septic 
intMial,  hill  his  esperiinenls  seem  to  tmve  been  too  few  lo  l)e  of  value.  In  on 
iconipletc  reeearcli,  H.  A.Han;  and  M. E.  Pennington  foiuid  (hut  alcohol  incrFik*a 
K  Imoiericidul  property  of  the  blood  at  least  agniiut  aomc  puiliogenic  organLsina. 
rubor  affimiH,  as  the  rewult.  of  ex  peri  mentation,  llint  the  fre<|uent  adminisfration 
Innall  doso*  of  alcohol  to  ^inea-pigs,  infeeted  with  bur-ilhis  prodiniosua,  prolonged 
\e.  and  in  some  in<ilHnces  even  brought  about  rcNlornlion.  Oppised  to  lhi!se 
nultx  are  those  of  various  invest igutois.  Diiyen  and  Tlioraaa  botli  found  that, 
kohol  increaitefi  the  liability  of  animals  to  infection  with  cholera.  Abbott,  ttiing 
.replococcufl  pyogenes,   batillus  coli.  or  HtaphplotiiecliH  pyogenes  uiireu.-*,   found 

,  the  alcoholized  animals  died  with  much  m.ore  certainty  tluin  did  those  of  llie 

Kl  experiments  in  which  no  alcohol  was  given.  Delfardo  reached  the  result 
Icnhol  deHtroya  the  immunizai ion  of  rabbit/<  against  t.etanua  and  anthrax. 
fn.  in  a  very  elaborate  research  upon  three  hundred  and  forly-lwo  aniniula, 
ipicspiiting  six  species  of  mumnmls  and  bird'*,  using  unihmx.  luliercle  bucilU,  and 
jphtlif-ria  lo\in,  arrived  at  Ihe  conclusion  that  olci)hol  diminishes  very  distinctly 
le  resiBlsiice  of  ihe  body  towards  infectious  dispusps.  Pawlowsky  found  tlial 
IrahoIittMJ  animals  reacted  much  more  freely  to  staphylococcus  citreiia  than  did 
Donanl  animal.  Gruber  and  Koeglcr  determined  lliat  alcoholization  Lncrenses 
morulily  of  animalK  infceicd  with  the  pneumobaciilus.  rioldljerg  came  to  a 
Hilar  c<)ncluaion  in  regard  to  the  influence  of  anthrns  on  pij^cona.  Auacms  toimd 
%  Uw  »dministnilion  of  alcohol  in  small  doses  to  rabbits  before  infection 
lininlwd  their  resistance. 


•  Tlip  •tainnmi  o(  J.  H.  Kellom  IJnant.  Amrt.  STtd,  Aa,<r..  1805,  isv.l.  llinl  (hi.  lutmlni.'i- 
.f  t-fifcfiLlv  riiurkhUy  le«wii«  Ifae  to-iiflity  of  tbc  unne  m  XypUtn^l  frvtr.  riu)f;)r0,<t.>i  n  v^ry 
it  \\tx  orrer^srclk. 
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At  first  sight  the  experimental  evidence  which  has  just  been  efriifr 
mized  would  seem  sufficient  to  determine  that  alcohol  diminisb« 
rather  thjin  increases  the  power  of  the  system  to  resist  various  inlec- 
tions,  and  also  puts  aside  immunization.  Undoubtedly,  however,  u 
clearly  pointed  out  by  S.  J.  Meltzer,  the  doses  of  alcohol  which  have 
been  used  by  experimenters  have  been  toxic  and  not  therapeu^c, 
BO  that  the  importance  of  the  researches  is  largely  invalidated.  More- 
over, in  most  cases  the  alcohol  has  been  given  through  the  sfomafti- 
tube,  with,  as  insisted  upon  by  Abbott,  resulting  erosion  and  gastrie 
inflammation  distinctly  complicating  the  bodily  condition  of  the 
animal. 

Properly  admini.stered,  alcohol  always  promotes,  not  antsta, 
secretion  in  fever  cases.  The  guide  to  the  amount  given  should  be 
the  effects  produced;  so  long  as  the  drug  lowers  temperature  aad 
pulse-rate,  moistens  the  dry  tongue  and  skin,  and  quiets  the  nervooa 
disturbance,  it  does  good;  if,  however,  the  tongue  grows  dryer,  Uk 
pulse  puts  on  an  angry,  bounding  character,  and  the  patient  becomes 
restless  and  uneasy,  stimulation  is  being  pushed  too  far,  and  the 
amount  exhibited  should  be  lessened.  Whenever  the  odor  of  liquor 
appears  upon  the  breath,  the  patient  is  almost  certainly  taking  loo  muek. 

The  antipyretic  action  of  alcohol  has  suggested  its  use  in  caseaof 
high  temperature;  as,  however,  this  is  only  one  of  its  actions,  and  is 
not  decided  unless  very  large  doses  be  given,  alcohol  cannot  be  em- 
ployed as  a  general  febrifuge.  True  arterial  excitement  and  sthenic 
inflammation  certainly  contraindicate  its  use.  The  rule  may  be  lad 
down  as  follows:  high  temperature  is  an  indication  for  the  use  of 
alcohol  only  when  other  symptoms  also  demand  it;  in  itself  high 
temperature  is  never  a  contraindication  to  alcohol.  In  acule  sthenic 
diseases,  after  the  progressive  stage  has  passed  and  the  results  of  the 
disease  simply  remain  to  be  overcome,  alcohol  and  milk  will  often 
save  life.  Thus,  in  acule  pneumonia,  when  so  much  consolidation 
has  occurred  as  to  render  it  doubtful  whether  the  exuded  matter 
can  be  removed,  or  in  ahxcess,  when  large  amounts  of  pus  have  formed, 
the  demand  may  be  urgent  for  alcohol  as  a  food  and  as  an  aider  of 
digestion,  and  sometimes  as  a  stimulant. 

Third. — Those  cases  in  which  there  is  a  depressing  agent  present. 
In  many  forms  of  poisoning  alcohol  may  be  used  with  signal  advin- 
tage  simply  as  an  arterial  and  nervous  stimulant,  to  overconoe  the 
influence  of  a  depressing  agent.  Thus,  when  death  is  threatened 
from  cardiac  failure  in  poisoning  by  toxines,  venom,  aconite,  or  simi- 
larly acting  toxic  agents,  whether  of  animal  or  of  vegetable  origin, 
alcohol  is  an  important  remedy,  unless  the  poison,  as  in  the  case  of 
an  anesthetic,  is  physiologically  so  closely  allied  to  alcohol  thai  the 
small  dose  of  alcohol  becomes  a  reinforcing  depressant.  la  acute 
depression  threatening  a  fatal  issue  it  should  be  administered  fredj, 
not  much  diluted,  and,  if  convenient,  hot.  From  one  to  four  fluid- 
ounces  of  whisky  should  be  given,  repeated  every  ten  or  fifteen  nun- 
utes,  until  slight  intoxication,  convalescence,  or  death  baa  resulted. 
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What  has  been  suid  up  to  thia  point  in  regard  to  the  therapeutic 
tion  of  alcohol  has  had  reference  to  acute  disease.  The  value  of 
le  drug  in  some  chronic  tliseases  cannot  be  doubted;  but  in  prearrib- 
g  it  the  physician  should  never  lose  sight  of  the  possible  danger  of 
'oducing  a  habit  far  worse  in  its  fruits  than  is  death  itself- 

In  chronic  neuralgi'fi.  in  hj/pachonilriasis,  and  in  melancholia, 
niporary  relief  may  sometimes  be  obtained  by  the  use  of  stimulants; 
Ut  the  very  relief  afforded  doubles  the  temptation  to  the  frequent 
e  of  the  alcohol,  and,  aa  the  system  becomes  habituated  to  its 
tion  and  the  dose  has  to  be  more  and  more  increased,  the  habit 
frequent  stimulation  grows  almost  of  necessity  into  drunkenness, 
tor  this  reason  we  do  not  think  that  the  physician  is  ever  justified 
prescribing  alcohol  for  it-a  narcotic  stimulant  effect  in  these  cases. 
he  chief  legitimate  uses  of  alcohol  in  chronic  diseases  are  to  aid  in 
gestion,  to  furnish  a  food  which,  without  any  dige-stive  effort  upon 
te  part  of  the  system,  shall  be  absorbed,  and  shall  take  the  place  of 
lore  ordinary  food,  and  to  check  excessive  tissue-waste.  Of  course 
lese  indications  exist  only  in  such  diseases  as  are  either  dependent 
pon,  or  closely  associated  with,  a  condition  of  the  system  in  which 
le  general  nutrition  is  depraved.  In  purely  local  affections  the  use 
f  alcohol  is  rarely  called  for  except  in  the  last  moments  of  life,  when 
may  always  be  employed  to  afford  relief  and  to  protract  for  a  short 
me  the  struggle.  In  chronic  di/spepsia,  alcohol  administered  with 
.e  food  often  aids  very  materially  in  the  assimilation  of  the  latter; 
ut  care  should  be  exercised  in  prescribing  it,  for  the  same  reasons 
were  given  a  moment  since  when  speaking  of  the  use  of  stimu- 
l8  in  melancholia.  In  many  cases  of  chronic  neuralgia,  not  as  a 
arcotic  stimulant,  but  as  a  food  and  a  stimulant  to  nutrition,  alcohol 
often  of  service.  The  danger  of  establishing  a  fatal  habit  in  this 
sease  is.  however,  excessive.  In  almost  all  cases  in  which  alcohol 
called  lor  in  neuralgia,  cod-liver  oil  is  also  indicated,  and  it  is 
nerally  best  to  exhibit  the  two  remedies  together,  so  as  to  obtain 
le  easy  assimilation  of  the  oil  and  to  guard  against  evil  moral  results. 
In  pkthieis,  and  its  congener  scrojuloais,  while  there  is  room  for 
oubt  it  is  probable  that  the  use  of  alcohol  may  often  prove  bene- 
:ial;  and  in  the  latter  stages  of  consumption  its  judicious  use  as  an 
tlip^Tetic  narcotic  stimulant  to  lessen  the  sufferings  of  the  patient 
perfectly  justifiable.  During  the  earlier  chronic  movements  of 
,e  affection,  alcohol  taken  with  cod-liver  oil,  or  in  Bmall  amounts 
ith  the  food  at  meal-times,  conduces  not  so  much  to  the 
mfort  as  to  the  well-being  and  recovery  of  the  patient. 
The  experience  of  Arctic  explorers  has  clearly  shown  that  alcohol 
as  no  heat^producing  power,  so  that  at  a  time  when  it  was  believed 
y  physiologists  to  have  such  influence  the  Northern  navigators  had 
sarned  that  the  free  use  of  spirits,  far  from  enabling  a  man  to  with- 
tand  habitual  exposure  to  intense  cold,  very  materially  lessened  his 
wer  of  resistance.  On  the  other  hand,  the  experience  of  almost 
very  trout-fisherman  has  satisfied  him  that  spirits  do  have  power 
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to  prevent  "catching  cold"  under  sudden  and  unaccustomed  e:[pce-| 

■  ure  to  wet  and  cold,  and  that  benumbed  extremities  will  becon 
warm  and  have  their  proper  feelings  return  under  the  influence  i 
a  glass  of  whisky.  There  is,  however,  nothing  strange  or  eontra- 
dictory  in  these  experiences,  and  they  are  Ixjth  in  strict  accord  mit 
our  present  knowledge  of  the  physiological  action  of  the  drug.  As  is 
often  the,  case,  the  facts  were  practically  made  out.  hnwever.  brfure 
science  could  solve  the  apparent  paradox.  It  ha.s  been  abundnntly 
shown  that  alcohol  has  no  heiiling  power;  but  the  chill  of  euiidea  , 
.  exposure,  the  suffering  benuinbetl  extremities,  the  bronciiitia  iliil 
perhaps  follows,  all  mean  simply  thi.s:  that,  as  a  result  of  the  cnM. 
the  blood  leaves  the  surface  and  the  extremities,  the  circulation  inih 
in  the  outposts,  and  as  a  consequence,  suppressed  perspiration— u.. 
suspcndod  function  of  the  skin — and  internal  congeationa  folImH. 
The  relief  afforded  by  the  spirits,  as  well  as  the  prevention  of  sick- 
ness, is  due  siinjily  to  the  power  of  the  remedy  in  muintaining  tht 
circulation  and  keeping  the  extcnud  surfaces  warmed  by  ttu-  con- 
stanlly  renewed  currents  of  fresh  blood  from  the  interior  of  the  htwl)'. 

As  an  aniist'plic  alcohol  is  sufficiently  active  to  be  useful  on  oi-ca- 
Bion  as  a  dressing  ffir  wounds.  Lint  soaked  and  kept  constantly  wcl 
with  spirits  may  be  applied. 

Administration. — ,\lniost  enough  has  been  already  said  wpfio 
this  point,  but  a  few  further  remarks  seem  appropriate.  fliTwa 
stimulants  are  used  to  sustain  the  sinking  powers  in  poisoning  or 
in  disease,  the  amount  given  should  be  almost  solely  regulated  by 
the  effects.  Thus,  in  snake-bite  it  may  be  necessary  to  give  a  pint 
of  whisky  in  the  course  of  an  hour;  and  in  low  fevers  we  have  seen 
the  greatest  iienefit  result,  and  life  apparently  saved,  by  the  exhibi- 
tion of  a  quart  of  spirits  a  day.  In  snake-poisoning,  one,  two,  three, 
or  four  ounces,  as  the  case  may  seem  to  need,  should  be  exhibited 
every  ten  minutes  until  some  effect  is  produced  or  matters  become 
hopeless.  In  low  fevers  half  an  ounce  to  an  ounce  should  be  ^ven 
every  one,  two,  or  three  hours,  pro  re  nata,  the  practitioner  watching 
the  results. 

The  question  of  choice,  of  course,  comes  up  in  every  case  as  to 
which  of  the  spirits  shall  be  used.  We  have  never  been  able  to  per- 
ceive any  distinct  differences  in  their  action  (gin,  of  course,  beii^ 
excepted),  save  only  that  sometimes  one  spirit  agrees  better  with  the 
stomach  than  another.  This  has  seemed  to  us  to  depend  simply  upwi 
the  personal  likings  of  the  patient,  to  which,  therefore,  the  choice 
may  well  be  left.  In  sudden  collapse,  some  of  the  wines  with  a  very 
high  bouqucl  are  believed  to  be  more  stimulating,  on  account:  of  the 
ethers  which  they  contain.  In  convalescence,  and  iorhabitual  use 
in  health,  wines  are  preferable  to  spirits,— more  agreeable;  more 'tonic, 
and  less  likely  to  lead  to  excessive  indulgence.  . 

When  a  mild  stimulant  is  wanted  in   the  be^oning  of  fevers, 

especially  if  milk  punch  seems  too  "heavy,"  vnne  whey  may  some- 

,    times  be  used  with  advantage.     It  is  made  by,  pouring,  a:  half-pint 
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of  sherry  or  madeira  into  a  pint  of  boiling  milk,  stirring  thoroughly, 
and,  after  coagMlation  has  occurred,  striUning  off  the  whey,  which  m.iy 
or  may  not  be  sweetened,  according  to  the  taste  of  the  patient.  Mulled 
wint  13  often  very  grateful  to  patients  as  a  change.  It  is  made  by 
beating  an  egg  up  thoroughly  with  three  fluidounces  of  sherry  and 
adding  a  like  rjuantity  of  water,  which  must  be  actually  boiling  when 
poured  in.  Champagne  is  useful  in  patients  with  delicate  stomachs, 
especially  if  nausea  or  vomiting  actually  exists,  and  also  may  be 
employed  with  advantage  in  sudden  failure  of  the  vital  powers, 
eeperinlly  in  elderly  persons.  It  must  always  be  very  "dry," — i.e., 
na  free  as  possible  frnm  sugar. 

Milk  pu'ick  is  prepared  by  adding  from  a  dessertspoonful  to  a 

lluiilouni'e  of  brandy,  whisky,  or  rum,  according  tn  the  degree   of 

Htiinulalion  reijuired  and  the  taste  of  the  patient,  to  three  fluidounces 

i»f  milk,  with  sugar  and  nutmeg  to  taste.     The  addition  of  a  table- 

t<|HK<iifii1  of  liiiie-waler  i.s  not  recognized  by  the  palate,  and  renders 

llw  iM'viTitge  more  acceptable  lo  the  .■slunuirli  wlicii  the  hitler  i.s  weak. 

i'y.'/""tf  '■■'  still  more  nutritious  thau  milk  punch,  but  is  "heavier," 

ittui  is  usually  rejected  by  the  stomach  if  given  too  freely.    It  is  made 

I  liv  Ideating  up  thoroughly  the  yulk  of  an  egg  with  five  fluidounces 

(t>f  uiilk  and  half  a  fluidounce  to  one  lluidouncc  uf  spirits  (and  half  a 

fluidoiince  of  lime-water  if  required),  and  adding  a  sufficiency  of  sugar, 

with  finally  the  white  of  the  egg  previously  thoroughly  beaten  into 

a  froth. 

Toxicology.— The     acute     form    of    alcoholic    poisoning    in    its 

minor  ilc(n-ee.=i  is.  unfortunately,  an  hourly  occurrence  almost  in  every 

village,  but  that  fatal  results  are  not  absolutely  so  rare  as  is  generally 

l»e!it'ved  is  shown  by  Ihe  fact  mentioned  by  Taylor,   that  in  four 

kycars  {1S63-67)  thirty-five  deaths  from  this  source  occurred  in  Eng- 

lliiiid  and  Wales.     It  is  worthy  of  note  that  in  some  fatal  eases  con- 

[vulsioiis   have   preceded   death.*     The  absolute  diagnosis  of  acute 

laloiholic  |xti,soniitg  when  the  patient  is  simply  seen  in  the  advanced 

Lvlage  of  deep  eonia  cannot  l>e  made  out.     The  odor  of  liquor  upon 

llhc  Irreath  or  about  the  person  is  simply  a  proof  that  the  subject 

]li»B  l)een  drinking,  not  that  the  symptoms  are  caused  by  alcohol. 

[The   manifestations  are   merely   those  of  profound   compression   or 

Irongestion  of  the  brain,  of  apoplexy,  of  opium- poisoning;  and  a  man 

luhose  breath  and  urine  are  loaded  with  alcohol  may  have  been  struck 

[down  with  apoplexy  or  poisoned  with  opium.     Whenever  in  drunk- 

Miness  no  answer  is  obtainable  by  shaking  or  hallooing  at  the  sub- 

M-t.  ihe  existence  uf  apoplexy  should  be  slrnngly  sus[jected,  and  u 

\"Ory  careful  cxaminatitm  made  lo  detect  facial  or  other  palsy;   even 

bf  this  bo  not  found,  judgment  should  be  suspended,    Ajs  in  apoplexy 

Ihc  bodily  temperature  is  frequently  elevated,  while  in  acute  alco- 

'liiilti-m  i(  is  either  normal  or  subnormal,  the  existence  of  fever  would 

strongly  indicate  cereliral  hemorrhage. 
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stomach 
alcoholic  poisoning. 

The  treatment  is  very  similar  to  that  of  opium-poisoning  esivpj 
that  in  many  instances  care  should  be  taken  to  maintain  the  bodily 
temperature.  The  stomach  should  be  evacuated,  the  patient  aroused 
by  mechanical  means,  strychnine  and  digitalis  given  hypodermically, 
the  hot  balh  employed  if  necessary,  and,  finally,  if  symptoms  conif 
to  the  extreme,  long-continu«d  artificial  respiration  (Sylvester  or 
forced)  should  be  prActised.  For  the  purpose  of  aiding  in  the  elimi- 
nation of  alcohol  large  quantities  of  normal  saline  solution  should 
be  given  by  enemata.  or  preferably  by  hypodermoclysis,  (For  c»se, 
see  F.  C.  Foster,  B.  M.  J.,  1903,  1.)  " 

The  results  of  chronic  alcoholic  poisoning,  by  their  frequenn' 
and  importance,  have  come  practically  to  rank  among  diseases.  «nd 
are  discussed  in  treatises  upon  the  practice  of  medicine,  to  which  the 
reader  is  referred. 


Mbthyl  Alcohol. — PyroTylic  Spiriis.  Wood  Atcohal.  Calumbian  Spiri!i.~ 
Thia  is  a  mobile,  coKirless  liquid,  of  a  hot,  pungent,  tasic  and  arnniatic  odoi,  hi^v 
inflummobje,  mixing  in  all  proporlions  with  water,  elhy!  alcohol  or  ether.  Ii  a 
usually  obtained  by  the  destructive  distillation  of  wood,  and  on  account  of  ta 
cheapnesB  is  largely  used  in  the  arid  as  a.  solvent. 

Methyl  alcohol  is  capable  of  producing  an  intoxication  siinilar  to  that  otusd 
by  othy!  alcohol,  but  distinct  in  llie  slowness  of  the  onset  and  the  extraordinifr 
duration  of  the  symptoms,  whicb  may  last  from  three  to  four  days  after  the  mid- 
paratively  moderate  dose  of  the  drug.  After  distinctly  toxic  doiies  the  fall  of  tbt 
bodily  temperature  is  very  marked,  and  convulsive  movements  of  rhythmic  or 
choreic  character,  followed  in  a  day  or  two  by  loes  of  sensation  and  reflex  mora- 
ments  are  common  phenomena.  Hemorrhage  alw  fref|uently  occuia  from  tl« 
abdominal  tract.  The  eyes  are  especially  affected,  nystagmus  of  a  pronousoed 
type  often  being  present,  also  dilatation  of  the  pupil.  Chronic  metfayl-alKibol 
poisoning  is  far  more  dangerous  tlian  is  ordinary  alcoholism,  and  amblyopia  due  to 
degenerative  changes  in  the  ganglion  cells  of  the  retina  la  u  very  common  phcnom*- 
noa.  Both  in  human  and  experimental  poisoning  excessive  fatty  degeneration  of  iho 
liver  and  other  organa  is  usually  found  after  death.  Jelliffe  reports  multiple  neuriUB 
following  the  ingestion  of  metiiyl  alcohol,  and  also  after  inhalation  of  the  fumo. 

MeOiyl-akohol  amblyopia  may  appear  after  a  single  debauch.  It  ia  accom- 
panicd  with  contraction  of  the  fields,  absolute,  usually  central,  scotoma,  and  npid 
failure  of  viBion;  and,  though  temporary  improvement  may  occur,  in  ninety  p« 
cent,  of  the  cases  it  ends  in  permanent  loss  of  useful  vision.  It  is  worthy  of  itoM 
that  in  many  cases  methyl-alcohol  amblyopia  has  resulted  from  the  excessive  ust 
of  essence  of  ginger  or  peppermint,  or  other  aromal.ics,  in  which  the  alcohol  hu 
been  used  ae  a  menstruum.  It  haa  aba  been  caused  by  the  absorption  of  the  aloobd 
through  the  lungs  and  skin.  It  has  been  shown  by  A.  Birch-Hirschfeld  that  the 
methyl-alcohol  amblyopia  is  accompanied  by  demonstrable  changes  of  the  retinal 
nerve-cells,  and  also  of  the  optic  nerve. 

The  permanency  and  severity  of  the  symptoms  caused  by  methyl  alcobcJ 
depend  in  port  upon  the  slowness  of  its  elimination,  and  in  part  upon  the  fact  dem- 
onstrated  by  Reid  Hunt, — that  it  is  oxidixed  in  the  system  with  Che  formation  of 
formic  acid,  a  highly  poisonous  sutistaDce. 

Methyl  alcohol  has  been  used  to  some  extent  in  practical  medicine,  but  ap- 
pears to  have  no  other  remedial  properties  than  those  of  ethyl  alcohol,  and  to  he 
a  much  more  dangerous  remedy.  It  has  very  properly  fallen  into  complelt 
desuetude  as  a  medicine. 


* 


CARDIAC   STIMULANTS 


209 


The  trealment  of  methyI-alcr>lioI  poisoning  is  very  unsalisfaclory.  The  best 
that  can  bp  done  is  to  nid  iii  (he  eliminiiiion  of  tlie  uJcohol  n.nd  of  ihc  produpts  of 
\ta  dcalruction  n-ithin  ihe  l)ody  by  free  sweating  and  by  the  admintat ration  of  large 
qu^Dlities  of  slightly  alkaljmied  water  nitU  aodium  ciirbonul«.* 

CAFFEINE. 

Caffeine  is  the  active  principle  of  a  large  number  of  plant*!  which 
are  used  in  various  parts  of  the  world  for  the  purpose  of  making 
beverages.  Originally  discovered  in  the  coffee  bean  (Coffea  arabica), 
it  is  now  manufactured  com  morel  ill  ly  usually  from  tea  leaver  (Thea 
Gtnensis) ;  it  is  also  the  active  ingredient  of  the  kola  nut  (from  Sterculia 
acuminata);  of  mate  (from  Ilex  paraguensis)  of  YauiK)n  or  holly 
lea  (from  Ilex  cassine)  and  of  guarana  (from  Paullinia  cupana). 
The  last  named  is  the  only  caffeinic  plant  recognized  by  the  U.  S. 
Pharmacopiria. 

Gfaiu.na  is  a  dried  paate,  prepared  from  the  soeda  of  PatilliTiia  cupana,  a  Brazil- 
ian plant.  It  ocfura  in  reddiah-bmivn  ulnioat  Hau!^age-like  masses,  rugose  on  the 
surfaoc,  very  hard,  with  an  irregular  fracture  and  a  inarbted  ap{>earance  when 
broken.  Its  taste  is  Bairiiigrnt  nnd  liitl^erish;  its  odor  soraewhut  resembles  that  of 
chocolate.  The  alkaloid  ijuarovine.  diitcovered  in  it  by  Martius  has  been  shown  to 
be  identirjil  wilh  caffeine.  The  U.  S.  Phamiacopa'ia  requiren  iliat  guarana  shall 
coDlain  3.5  per  eeiit.  of  alkaloiilH.    It  haa  also  in  it  free  tannic  acid  and  a  fixed  oil. 

Caffeine  occurs  in  long,  snow-white,  silky,  opaque,  odorless  crys- 
tals, sometimes  conjoined  into  feathery  crystals,  of  a  feeble  bitter 
taste.  It  has  a  neutral  reaction,  but  unites  with  acids  to  form  salts. 
It  is  soluble,  at  77°  F,,  in  45.6  parts  of  water,  53.2  parts  of  alcohol, 
three  hundred  and  seventy-five  parts  of  ether,  or  eight  parts  of  chloro- 
form- It  was  first  discovered  in  coffee  by  Runge,  in  1S20.  In  1827 
Oudry  discovered  a  principle  in  tea  which  he  called  Iheine,  which  in 
1838  was  proved  by  Mulder  and  C.  Jobst  to  be  identical  with  caffeine. 
Caffeine  is  somewhat  widely  disseminated  through  the  vegetable 
kingdom,  but  is  commercially  chiefly  obtained  from  damaged,  or 
originally  very  inferior,  tea. 

Official  Preparations; 

Huidcxtractum  Guamnip. lto2  fluidrachms  (+-S  C.c). 

OSeina 1  lo  3  grains  <0.06-0.2  Gm.), 

CkffetnA  Citrata  (a  mixture  of  equal  partji  of 

Cbfleine  and  Citric  Add) 2  lo  5  grains  (0.12-0.,3  Gm.). 

ChSeina  Citrata  EffcrveBcens  (2  per  cent.)  ...  I  drachm  (4  Gm.). 
Pulvis  Acetanilidi  Compositus  (10  per  cent.)  .  fi  grains  (0.3  Gm.). 

Liicat  Action.— Abnorplion  njid  Eiiminalinn. — Caffeine  is  not  irri- 
tant, and  for  practical  purposes  may  be  considered  to  have  no  local 
action,  except  it  be  upon  the  sensory  nerves.  It  is  absortwd  rapidly; 
eliminated  chiefly  through  the  kidneys,  when  in  large  amoimt  in  part 
uochanged,  when  in  small  quantity  entirely  altered  (Richard  Schnei- 


•Hm  UouIioii  \J.  a.  M.  a..  Nov.  IWII);  Swui  M.  BiimplI  IT.O,.  Dre.  IGOt):  F.  Bulirr  uul 
Chay  A.  Wind  (J.  A.  M.  J..  Out.  IWM);   al»  Vou  Unefs  {Arch.  I.  Ot<<h..  Bd.  Iii.:   Bd.  liv.). 
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der,  also  E.  Roet).  According  to  M.  Albanese,  at  least  a  part  of  ib- 
caffeine  (trimethylxan thine)  appears  in  the  urine  as  dimetliylxu- 
thine,  monoinethyl xanthine,  or  even  xanthine. 

General  Action.— The  peculiar  walcefulness.  the  increased  iiii-nbl 
activity,  and  the  nervoua  restlessness  which  are  induced  by  strong 
coffee  are  familiar  phenomena  to  almost  every  one.  They  are  wlhoffl 
doubt  largely,  if  not  altogether,  due  to  the  caffeine  containwl  in  Ibf 
beverage.*  By  doses  of  four  or  five  grains  of  the  alkaloid  a  !-omen-laI 
similar  state  of  body  and  mind  may  be  induced.  Lehmunn  (oDiirj 
that  eight  grains  of  caffeine  produced  incremsed  frequeury  of  iht 
pulse,  very  frequent  urination,  tremulousness,  excited  menljil  artiwi, 
pausing  into  a  form  of  delirium,  with  confusion  of  thought,  visinniij 
and  finally  a  deep  sleep.  About  two  hours  after  taking  iwi-lve  grain 
Pratt  was  seized  with  intense  physical  restlessness,  conjoined  nitl 
a  very  uneasy  condition  of  the  mind;  very  marked  general  musci: 
tremulousuess  soon  followed,  and  the  mental  anxJL'ty  increase 
After  this  state  passed  ofT,  there  was  obstinate  .sleepiessneaei.  wis 
active  and  persistent  thinking,  and  frequent  urination. 

According  to  various  observers,  the  chief  symptoms  induced  by  poisanoiHi 
of  caffeine  in  the  frog  are  muacular  quietness  and  wmkncws,  with  dixturbMKCl 
respiration,  succeeded  by  a  stage  of  violent  tetanic  convulsions,  ending  in  l 
[jarjilyBis  iind  asphyxia,  tlie  heart  l)eiiting  after  Ibe  i^HMUtion  of  respiration.  mIiIk 
evideniJy  much  allecl^xl.t 

In  binls  poisoned  with  caffeine  tlie  syinploins  (Brill)  are  irregular  nioT 
upparently  to  some  extent  due  to  cerebral  dlslurbance,  increased  raptdjlj- 
irregukrity  of  respiration,  spasmodic  tremblings,  and  t«lanic  and  clome 
sioiw.  with  paralytic  phenomena.  In  mamniala  the  resulta  of  the  toxemia,  as  i 
by  variolic  olwervers.  are  reKtlewnnOfis.  hurrieii  respiration,  at  firtt  a  slight  jonrnn 
and  after»'ardK  a  dec'ided  elevuijon  of  (^^nijieratiire,  muscular  weuJtness,  icimk 
and  clonic  convulsions,  increasing  general  paresis,  and  finally  death,  apparmllT 
from  paralytic  arrest  of  respiration, I 

*  Thi-  Ivltet  tlmi  caffeine  unci  tlielnfi  qct  liiKi^imilarly  upon  thcnunnul  nricBitiBnliaa  tsaoVt^i 
ijpell  In  rJiflpTTno.  of  opiniOD-  For  dij<DU»ivn  and  lileriLlurQ  iwc  p.  317.  Klrrvcnlli  J->lJ1ioQ  of  I& 
wurk, 

Wll**lllpr  III*-  olhtr  ,'ill]Jftflii«.j,  rtiLlncJ  in  th*.  cijffcc  bpHn  play  fln>  pari  ti,  ilfi  filiy,i)(i1ocnsl  tflKI> 
IN  ntti  ypt  urrlnjij.  Tlif  iiiV'e?li|:aii„n»  whif-li  huve  ho  fur  Ittvii  intMt?  bave  Ihvh  mi  inlianmnHi^ 
an  it,  forhid  »iE]pfarlory  pmriiinurv,  A,  we  liinniJFU.  the  subject  Vi'tth  Itic  Following  key  (o  the  llfenlVE 
F;nJniniin.  iA.  E.  ^.  f..  HW2,  vol.  <8);  K.  T.  lUiplii^ri  (A/b/.  JVcui.  ISOO.  vtJ.  6Ci:  Bini  IC.  I.  M. 
UKUK  viil,  I'D;   ArrhBiinelMlti  tA.  I.  P.  T..  IBOO,  vol.  7). 

tSw  Alhpr«  WflKhe  Klinik.  1SS3,  3701,  Falcit  miil  Slulilmsnn  tVirrliBir'i  AriJiir  ii.3Mt 
Mittclierlirh  fDer  >'acao  unii  du-  Chacolisdr.  Berlin.  1R59),  I.  Iloppc  tl-'Kcltn  Mfd,.  IkSSi,  BrO 
{Inanff.  Dt^Kr,  Morbufg,  ISfil),  Ohcut  Johann'^n  Oniftig,  Dia»..  Ifoypat.  IKGQl,  antt  oUiei^'  Tfcp 
nilnmnim  fatal  dose  is  ^Tutcd  by  Leven  {Ardi,  de  Pbuaial.,  laTS)  to  lie  .015  (rmra  in  a  IrarV 
nkiKlrralD  MBe. 

JolianuMin  ifenii-,4  tlie  eNi^lrnH,  of  true  c<invii]r,iond  in  tbc  frog,  B^aertinf  llint  (ben  is  «tj  > 
riqidiiy  due  Lo  an  elTept  upon  the  mii^clea. 

niifhlii'lni  and  Kiaenmenger  (quoted  by  BcliinlpdeberB)  cnrrobnrBte  Ibe  tiiuHmUr  di«c«w 
notecj  by  Juliann^en,  but  iu„i,.t  thai  there  are  alHo  true  nen^onj  eonvuUiona.  O.  ^JimieiMxt 
{Afdiu^  I'tr  lEiprTr  Pnthol-  uitd  Fhtirvi,.  li.'i  belipvpjc  that  he  ha*  rtooneiled  tU^f^  diflervttCH  fl« 
ohHprv-ntioii  hy  Bfidin^  Ihat  the  alkaloid  act^  mueli  mure  puwerfull)'  upon  ttie  mtutde*  of  Rltf 
ltimpj',T:iria  llirin  upon  llio,^  of  Kann  enrulcnta;  hi  that  a  dn,.*,  of  cnffeine  whirh  o&Uf»  iMffi* 
peiieml  niUNculur  etilTiiei,*'  iti  Ihe  former  pnxluce"  m  llie  lartet  only  fme  convujr^ionn,  the  mvi^ 
.-lonH  in  K.  lenipomria  being  preveiueii  or  majiked  by  the  dif.orileT  of  tbe  mu^eln-.  More  tw«h 
re-w-nrrheJ  (E.  l.ebloniL,  La  Caff^jif.  Pari?,  lSJ^^;  W.  Fih-lme,  Art^.  I.  AiMJt.  urvi  PhuntJ.  ISfl*! 
indiertlp,  however,  thai  the  dinerenrcfi  depend  to  some  exleut  upon  the  itiie  of  the  di>«,  til  n 
'.^rill  gfeater  rlrgree  upon  VHriaTitinn  in  the  telitfilivene.v  of  individual  fropa;  Itiuii,  KolieH  iAflk-f- 
ffj-per.  PaUt-  u.  /'Aartn.,  xv.)  found  Ihat  fmea  of  Ihe  same  i*pcciefl  are  very  much  nure  t\ampt^ 
m  the  spring  than  in  the  autumn.    The  rigidily  and  paraly&is  are  mueeular. 

I  In  an  aljiborate  wries  of  eipcrimente,  Bennett  tOriiiah  Mfdicai  Journal,  1874)  foozid  ibit 
tlie  falal  minimum  iio«e  of  the  pojson  for  tlie  f:ii1  ntid  Ihe  rabbit  n-a^  a  little  over  a  ^rr^in  fnr  1^ 
puiind,  (ivo  aiid  a  tialf  flnuDA  beias  Tnjuired  for  a  hve-puund  aniujoi. 
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Crrrbrum.— There  is  no  evideuce  that  caffeine  exerts  a  very 
»rkeci  influeiice  upon  the  cerebrum  of  the  frog,  or  even  of  some  of 
!\f>  lower  mammals,  unle-ss  the  convulsions  induced  by  it  are  believed 
l»e  parlly  the  result  of  some  such  action.  In  certain  of  the  higher 
linmls,  Bucti  as  the  rat.  it  often  produces  a  condition  of  almost 
tilic  cerebral  excitement.  In  man  the  increa.se  of  brain-power 
roduced  by  coffee,  lea.  guanina,  and  other  drugs  containing  caffeine 
iid  the  allied  alkaloids  is  undoubtedly  real,  and  we  must  conclude 
ii»l  caffeine  is  a  powerful  sliniidant  to  the  cerebral  cortex.  It  appears 
^o  us  to  be  our  most  certain  and  effertive  stimulant  of  the  nerve- 
M-nlres  connected  with  the  intellectual  functions.  Those  centres 
whose  function  is  consciousness  are  greatly  stimulated,  and  wake- 
fulness results;  while  again,  in  conlrast  with  opium,  caffeine  increases 
(Im*  nclivity  and  jmwer  of  the  reasoning  faculties  at  least  as  much 
Its  it  does  that  of  the  imagination.  Coffee  prepares  for  the  active 
work,  both  mental  and  physical,  while  opium  leads  its  votarie,?  to 

the  tireuni-land  of  poets. 
Sjiinal  Cord, — There  has  lieen  much  discussion  as  to  the  method 
A  which  caffeine  produces  convulsions  in  the  frog,  but  it  seems  to 
IP  established  that  they  are,  at  lea.st  in  part,  of  spinal  origin.  They 
jc  not  prevented  by  section  of  the  cord  high  up  (Pratt  and 
I^hlond).  therefore  they  are  not  cerebral;  they  are  prevented  by 
destruction  of  the  spinal  cord  (Leven),  and  would  appear,  therefore, 
to  be  spinal. 

^B  Ttw  diflitull}-  of  inferpretBtion  of  tlie  phenomena  has  arisen  from  the  [art  tliat 
^%ke  miirwiilikr  action  of  ilic  slkaldd  iu  a  nieuaurc  uiaska  iu  influence  upon  tile  Hpinal 
nml,  iUkcv  l)cjiig  bolli  lutuculur  ^lilTncsH  of  purely  muHi'uliLr  orig;in  und  convuUions 
«(  npiiuil  iirigin.  This  was  dearly  demons  Ira  (e<l  hy  Pratt,  who  found  that  Ihougli 
ilett rtirl ii in  •'(  'hp  loHcr  portion  of  (he  spinal  ronl  prevented  the  roiivulsiona  in 
111*-  hitxl  Irgs  "f  the  Iriip.  il  did  not.  interfere  wilh  ihe  development  of  ihe  cont.rac- 
liirr^.  l''urllier,  I'ruli  iiu'hidc<l  uU  t.lie  (issues  of  a.  frug,  exeept  the  spine,  in  a  light 
lijcni  iirr  ius(  aliove  the  I  >if  urea  I  ion  of  the  aort«.  nnci  iidminintered  caHeine,  when 
tin-  .iriirnor  legu  limTiine  very  I'litT.  and  liad  olwi  o('ea»ioria]  severe  convulsions,  in 
uliieli  ihe  hiiid  legK  |iarlieipated,  iihhough  between  (he  paro\y>!ims  (hey  were 
I^rfiylly  reloxcil. 

^P  The  conclusion  seems  established  that  in  the  frog  caffeine  nc^s 
^ta  a  motor  spinal  sHiiiulanl  and  also  as  a  muacle- poison.*  The  physical 
rrsllessness  and  tremulousness  produced  in  man  by  excessive  do.sos 
nf  coffee  and  lea.  and  the  convulsions  of  caffeine- poisoning,  are  proh- 
iibly  both  spinal  and  cerebral,  though  our  knowledge  of  this  matter 
is  incomplele.t 

Xfrvca. — The  motor  nerves  appeor  not  to  be  affected,  but  the 
sensorj'  ner^-es  are  apparently  slightly  affected. 


•  4l*wuler  Bciini^tt  has  hruuffhl  forwmrvl  llxc  Itieciry  {loc-  nt,  anit  Briiiah  Mfdiral  Jftimat, 
LST<  I  iI,AI  oaflrine  pftm^yie?  Tliv  ptjftcrior  aOimms  uf  Lhe  curd  wtrhoul  i^ncctuifE  1h»  nntpriar 
fnlUtAMi;  I#Ul  bl*  r»"lvnrr  nfdfU'DF*  lo  ii^  irL.<iiQlrtcnf  !■>  pnjvo  h\f  cctTif^Eur^ions.  He  jrnunjH  h\r' 
bslfr'  fhMly  on  AndjIiE  Mm)  in  pCiiKitml  frcio  ni>d  mbbifh  ^nlvnnicBlicn  of  l^i^  ponlrtior  coluiritifi 
of  ill*  ff>i-'«*'l  mrd  pn^iiri.,!  t.TJiPr  t,o  niki-'siMilar  niniim?liona  ^ir  only  -uch  aa  wore  very  miirh 
ttor*  frv(*t«  t},ui  (hof  prtivokrH  hv  iriitvaiiiuijoa  of  T hp  nitionr.ir  cotunui*. 

t  IT-|*fniky  iH«^f*rfrt'*  Aff'hit,  iSi&A.  52UJ  hot  foubcl  (lam  furc«d  uriiCiciiil  retpLralion  in  smt 
»Hi  »ii    vii«[pFOpja  tli(  n*nvuli>»oiu. 
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Alejcaniler  Bennett  has  found  that  after  death  from  theine  the  taoiot  nerra 
retain  their  normal  suaeeptibility,  and  Pratt  Buirounded  one  t^rural  nerve  of  i  fn; 
with  a  paste  "of  theine  and  water,  "  and  irritated  the  spinal  rord,  when  both  lep 
rcflponded  with  uniform  alacrity.  Bennett  also  lied  the  crural  artery  of  a  [n^ 
poisoned  it  with  the  alkaloid,  and  found  that  iiritiitian  oF  the  cord  prf>dur«d  fqialj 
active  contractions  in  the  two  legs.  The  chief  evidence  an  to  (he  sensory  oem  ■ 
furnished  by  Pnitt,  who  found  that  when  the  left  sciatic  nerve  of  a  frog  <r»i  nr- 
roimdcd  by  a  paste  ot  theine  and  water,  after  ten  ininulca  irritation  of  the  ri^l  (oDt 
produced  reflex  movements,  while  irrilalion  of  the  left  fool  failed  to  ebcit  mj 
response.  Ijeblond  lias  noted  marked  hyperesthesia  in  the  frt^,  and  Rumpf  affiniB 
that  incrcjujed  sensibility  of  the  skin  can  be  demonstrated  iu  man. 

Muscle. — The  action  of  caffeine  upon  the  muscle  is  readily  demon- 
strated by  throwing  the  isolated  gastrocnemiuB  of  the  frog  inlo  t 
onp-per-cenl.  or  even  weaker  ^solution;  in  from  two  to  three  minutes 
the  muscle  becomes  markedly  contracted,  swollen,  round,  stiff,  inJ 
unable  to  respond  to  the  galvanic  current.  That  it  is  the  muscl^ 
fibre  which  is  affected  is  shown  by  the  experiments  of  Pratt,  who 
fomid  that  when  an  isolated  muscle  was  soaked  in  a  solu^on  of 
curare  until  the  nerves  were  tilled,  and  then  thrown  into  a  solution 
of  caffeine,  the  u.sual  rigidity  was  developed.  The  elaborate  studies 
of  Lycblond  appear  to  prove  that  there  are  two  stages  (as  in  veraiiine- 
poisoning)  in  the  action  of  caffeine  upon  the  frog  muscle, — a  primu; 
stage,  with  exaggerated  muscular  excitability  and  a  tendency  to 
prolonged  tetanic  contractions  aflcr  momentary  stimulation,  and  i 
final  stage  of  rigidity  and  lost  excitability.*  W.  Sobieranski  believes 
that  his  ergographic  experiments  prove  that  in  fatigue  caffeine  not 
only  stimulates  the  nervous  system  and  thereby  increases  worldng 
power,  but  also  acts  directly  upon  the  muscle. 

According  to  the  researches  of  Paschkis  and  Pal,  it  would  appear 
to  be  the  xanthine  which  influences  the  muscle-fibre,  since  these 
investigators  found  that  caffeme  (triraethylxanthine),  theobromine 
(dimethyl xanthine),  and  xanthine  shared  the  activity;  caffeine  being 
the  strongest,  xanthine  the  weakest. 

Circvlalion. — When  given  in  a  moderately  large  dose  caSeine 
produces  u  marked  increase  ia  the  rate  of  the  pulse  with  an  ele\'alioo 
of  the  blood-pressiu'e.  The  increase  in  the  pulse-rate  ia  probably 
due  to  the  stimulation  of  the  cardio-accelerator  mechanism,  while 
the  rise  of  pressure  seems  to  be  attributable  to  a  stimulation  of  boli 
the  cardiac  and  arterial  muscles. 

According  to  Voit  (quoted  by  BriU),  in  the  frog  the  rapidity  of  the  ax&tt 
pulsation  \a  at  Bnsl  increased,  but  the  pulsationx  become  sloirer  and  Blower,  and  iir 
accompanied  by  irregularity  of  rhythm,  the  heart  finally  ceiuimg  to  act,  but  ftil 
responding  to  stimiJi  at  a  lime  when  the  voluntary  muscles  are  absolutely  ieti 
Kalk  and  St.ulilmann,  and  Johannsen  observed  that  caffeine  first  increases  aaj 
Ihen  lesseiis  the  frequency  of  the  cardiac  pulsations  in  the  frog.  Acconlinf  to 
Jnhantiecn,  the  lessening  of  the  frequency  cornea  on  the  more  quickly  and  the  man 
(lowerfully  as  the  aiie  of  Ihe  dose  is  increased.  After  a  time  the  heart  bepia  I" 
beat  irregularly,  with  short  intermissions,  which,  as  time  goes  on,  grow  longer  anit 


*  .luliannHn  al&ti^  iTmE  when  a  iaij«de  under  Itxfl  luicroBoope  ia  louched  wilb  ^Tuoe  it" 
filirpp  ■.■an  tw  pmji  to  contrat^t  Iiaif  their  lonslti. 
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liU  at  last  movement  ccaaea.    Joliannaen  tnund  that  the  action  upon  t)ie 

at-oul  (rag's  heart  was  the  same  upon  the  visciis  in  situ:    Leblond  confirniB  this, 

1  states  that  the  heart  is  finally  arrested  in  systole;  su  also  does  Thornm  J,  Mays. 

Aubert  and  Uaaae  find  that  the  uction  of  the  alkaluid  upun  the  pulsations  of  the 

^frog's  beATt  vaties  greatly;   and  indeed  the  individiiul  ojtpcrimenia  of  the  authors 

previously  quoted  ahow  such  variation.    This  ia  eonfirmed  by  the  researeli  of  Rios- 

chiro   Maki.     This  investigator  experimented   upon  the  cut-out   frig's  heart   with 

Williams  apparatus,  and  fotmd  that  the  pulso  was  vurioiisly  effected.    In  most 

his  eiperimeiifa   the  arterial   pressure — i.e.,   the  heart's  work — was   markedly 

eoed,  but  in  a  lew  cases  it  was  distinctly  increased. 

Pftid  Faval  finds  that  in  a  proportion  of  ten  centigrammes  to  one  bimdred 

[uid  fifty  grammes  of  artificial   blood  the  allialoid  reinforces  the  isolated  frog's 

t.  giving  its  contractions  more  amplitude  and  more  energy,  but  that  stronger 

depress  the  heart,  and  Bnully  arrcNt  it   in   diastole  ;  and  H.  C.  Beyer  has 

ehed  similar  conclusions  with  tjie  terrapin's  heart. 

Mammal. — The  results  obtained  by  various  experimenters  as  to 
Itbe  influence  of  caffeine  on  the  ciruulation  in  mammals  are  in  their 
general    appearance   contradictory,    but   are,    however,    we   believe, 
Bconcilable. 


In  attempting  such  reeonciliatioik  it  seems  better  to  discuss  separately  the 
i  of  [he  drug  upon  arterial  preHBure  and  puLu^'rate.  In  the  Aubert  and  Uaase 
iments,  caffeine  usually  produced  pronounced  fall  of  the  arterial  pressure, 
9ugh  in  one  expennient  there  was  a  distinct  rise.  It  ia  to  be  noted  tliat  the 
arch  was  made  with  enormous  doses  of  caffeine,  and  usually  upon  dogs  under 
influence  of  narcotics.  In  two  experiments  upon  alcoholized  dogs,  Dinz  oh' 
.  a  pronounced  rise  of  l!ie  iirlcrial  pn?«sure;  while  Maki,  experimenting  upon 
unials  under  the  influence  of  atropine  or  cljural,  obtained  after  large  dosrs  a  dia- 
jncl  foil  of  the  arterial  pressure,  which  in  a  tew  caeca  was  preceded  by  a  rise.  It 
e^"id*■nt  tliat  the  metliod  of  research  employed  in  tlie.se  experiments  makes  it 
npoBsible  to  draw  any  very  positive  concluiiioiLS.  In  tiomial  animals,  Ix-ven  found 
in  ibe  tii^t  stages  of  calTcine-poisoning  a  distinct  increase  of  the  arterial  pressure, 
and  in  the  elaborate  experimeate  of  licichcrt  it  was  noted  that  in  the  normal  dog 
■affeine  injected  into  the  jugular  vein,  in  moderate  amount,  caused  a  primary  full 
ol  prcMure  (evidently  dtie  to  an  overwhelming  effect  ot  the  com^enlrHted  alkaloid 
upon  the  heart),  [o1io»ed  by  a  rise  above  the  norm,  followed  in  (um,  if  the  dose 
hftd  been  large  enougli,  by  a  marked  fall  of  pressure.  Very  large  dunes  of  cuffeinu 
produced  a  penristent  fall  ot  preesure,  ending  in  final  dla-ntolic  arrest  of  the  heart. 
In  none  of  Reicherl's  experiments  wah  llie  rise  of  arterial  pre>isure  very  great,  but, 
except  after  heavily  toxic  doses,  it  occurred  alinoHt  invariably.  Leven  iiswrts  that 
kft«r  he  had  divided  the  pneumogasi  rics  and  sympathetica  and  isolated  the  he^rt 
all  the  nerve-centres,  caffeine  still  increased  the  arterial  pressure;  while 
gchert  stales  that  not  only  is  the  increase  of  the  pre.'isure  seen  when  the  animal  is 
ticnIesB  with  curare,  but  also  after  destruction  of  the  vaso-motor  centres  in  the 
[medullB  oblongata.  Loewl  in  oncometrical  cx|)eriment>4  on  (he  inteNtinea  failed 
\fo  obtain  any  evidences  of  the  controclion  of  thtwe  vessels  with  caffeine  and  believes 
il  Ibe  rise  of  blood -pressure  Is  purely  cardiac.  Experimenting  on  the  isolated 
.  heart.  Bock  found  tliat  though  there  was  a  continual  increase  in  the  rate 
the  pulse  in  the  majority  of  the  experiments  the  pressure  exerted  by  the  left 
was  lowered,  although  in  a  conaiderablc  minorily  it  was  first  elevated,  espc- 
ally  when  a  small  dose  of  the  caffLine  had  t«en  given.  Bock  concludes  from 
I  experiments  tliat  the  elasticity  ol  the  heart-muacle  is  diminished  by  caffeine, 
[and  that  the  elevation  of  the  arterial  pressure  naturally  produced  by  caffeine  i:i  the 
animal  is  due  to  contraction  of  the  blood- vcawl^^.  'Hie  method  of  exfieri- 
ntatioD  Heema  to  us  very  uncertain,  and  the  reaull  ia  in  direct  discord  with  other 
enta  already  cited. 


2H  GENERAL   REMEDIES 

The  total  eviUeticc  seems  to  iis  conrlusivtiy  to  slitiw  tlial  mffeinc  uicnHn  li> 
Arterial  presBure  inde[)cn(irHlly  "f  the  vaan-mol.or  centres. 

In  the  advanced  ^tatces  of  cafFEiinc-paiaoiung  both  the  heart  Rud  tbn  vuxhimIhi 
system  are  n-ithout  doubt  depressed,  so  that  the  cause  of  ihe  fall  oi  pnnui*  k 
duplex. 

In  regard  to  the  puhf,  Aubert  notes  as  a  conptant  effect  an  increase  of  tin 
pulse-rate,  and  this  uppearx  to  be  the  inoht  frcqu(^nt  resiih  prutluc^  b}-  ixSiiK. 
hut  it  has  been  shown  by  Reichert  that  under  certain  i^ircuinatanrea  [ben  ■  t 
slowing  of  the  pulse. 

Leven  asserts  that,  the  increa-te  of  the  pulsi^rale  is  to  be  wen  after  iwktioo  li 
the  liRart  from  the  nervous  luntrca,  and  i».  therefore,  duo  to  an  action  upon  tkr 
heart  iiself,  a  conclusion  which  Ls  in  accord  with  tho  general  results  of  nlwrvjtmi* 
upon  the  isolated  frog's  heart,  and  is  eoufirined  by  Rcichert.  who  biil>E>\*«  tlw 
there  are  paralyses  of  the  cardio-inhihitory  centres,  both  in  the  niedullu  ulikn^U 
mid  the  heart.  The  slowing  of  the  pul^e  occasionally  seen  in  the  first  ntuRrs  of  'hr 
[wisoa  Reichert  uilributeH,  with  probable  correctness,  to  a  prinmrj-  stiinulatioo'il 
these  cardio-inhibitory  centres;  the  alteration  of  the  piitse,  which  »oinelinu«  itvan 
in  advanced  pOLsoning  he  believes  to  be  due  to  a  direct  action  of  the  drug  u|kiu  tin 
hoart..  Bock  believes  that  tho  frequency  of  the  pulse  usually  prodiieed  by  rallcn* 
is  the  outcome  of  fiowerful  stimulation  of  the  cardiac  accelerator  appiratw.  ni 
that  the  inhibitory  apparatus  is  not  depressed,  liasing  the  latter  behef  (•□  Ibc  do 
that  he  Ijaa  olweri-ed  that  section  of  the  vagi  in  the  poisoned  animal  "lill  furl« 
increases  the  mpidity  of  the  piikc  whose  rate  is  already  much  alxivc  the  ti<>n<ikl 

Diuretic  Action. — In  poisoning  by  raffeine  great  increase  Id  the 
fiecretion  of  urine  is  a  common  symptom,  and  the  statement  of  Gubla 
that  the  alkaloid  is  one  of  our  mowt  powerful  and  certain  iliurelira, 
has  received  abundant  confirmation.  The  effect  of  the  drug  upon 
healthy  men  would  indicate  that  it  does  not  act  simply  by  regulaiiri 
the  circulation  of  the  kidney,  but  has  also  a  distinct  effect  upon  the 
renal  organ  itself. 

That  caffeine  acts  directly  upon  the  kidneya  was  proved  by  W.  vun  SchrOdw 
and  by  A.  LiuiEgaard.  wlio  separately  found  tlial  wlicn  a  cannula  was  iiisertnl  iiifii 
the  ureters  in  an  unitiial  whose  vuso-motor  sj'steni  waa  completely  paralyred  in 
chloral,  injections  of  caffeine  into  the  circulation  caused  a  very  great  increan;  in  (iif 
urinary  accretion.  l.,anggaard  found  that  usually  before  the  great  increase  of 
diuresis  the  uriiuiry  secretion  wiis  arrested  for  several  miniiles.  This  is  in  e:art 
accord  witli  the  cN)jerimcnts  of  C.  D.  T.  Phillips  made  with  Roy's  oncometer  ll 
was  found  that  immediately  after  the  injection  of  a  sniall  dose  of  cutTeinc.  whenll*' 
blood-pressure  w-.ia  cither  ulighily  depre.-ised,  elevated,  or  unafTeeted,  the  Itidwj- 
underwent  a  very  distinct  conlmctioii  of  its  volume,  which  lasted  for  two  or  eret 
three  minutes  and  was  ncconifianied  by  great  lessening  or  arrret  of  the  urinwy 
secretion.  After  the  contmctiou,  the  kidnej'  rapidly  expanded  beyomi  its  ori^iiml 
hulk,  and  at  the  same  time  the  urinary  secretion  became  exi«ssi\-e.  Loewi  foinul 
that  caiTciiic  is  capable  of  dilating  the  blood-vessels  after  division  of  the  renal  nerve- 
and  behevcs  l.liat  the  increiL-*tl  activity  of  the  kidneys  depends  upon  vascular  dib- 
taliou.  Tltese  facts  do  not  prove,  Iioivpver,  tliat  the  diuresis  is  cau.se<J  by  (lie  m- 
crea-sed  flow  of  bl(«Kl  to  the  kidneys.  It  is  more  probable  that  the  diliilatioti  of  lb* 
vessels  is  (he  residt,  mlher  than  the  cause,  of  the  increased  secretion.  Becauae  itr 
secretion  from  the  uninjured  kiiiney  was  increa.?ed  much  more  tluin  from  the  kkt- 
ncy  whose  nerves  were  destroyed,  Si^hrixler  believes  that  the  drug  increases  diuiWB 
by  acting  both  upon  the  ner\"c-centrea  and  upon  the  secreting  structure  of  the  kid- 
ney. To  ovir  thinking,  however,  the  direct  injury  to  the  secreting  apparatus  of  the 
kidney  by  divi.sion  of  tlie  renal  nerves  is  sufficient  to  account  tor  the  different 
between  (he  inffuencc  of  the  alkaloid  upon  the  normal  and  the  operaled-upon  kid- 
ney, without  neccKsitating  the  theory  of  a  twofold  action.     Srhrftder  found  ihst 
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lan  iniTeaj>e  nol.  only  of  the  liquid,  but  also  of  the  solidit  of  the  urine.    Antao 
k  tltM  GafTcine  Increaseg  au  iniiibitory  influence  of  the  pneumogaAtric  nerve 

jBiy-  thereby  interfering  with  ils  non-excretive  influence,  a  theory  which 

ufc  OS  extremely  doubifut 

J'tmperaiure. — We  know  of  no  reconled  tempeniture-curves  of 
ifTemE;-poisoning  in  man.  It  is  probable,  however,  timt  the  effect 
of  ihc  alkaloid  is  precisely  what  it  is  iu  other  mammals.  Binz  states 
thill  ill  Hititaais  minute  doses  have  no  effect  upon  the  bodily  tempera- 
litre;  doses  just  enough  to  produce  slight  toxic  symptoms  cause  a 
rise  of  0.6°  C;  excessive  doses  cau.se  an  elevation  of  1°  to  l.S'^C..  the 
maximum  being  reached  in  one  to  two  hours;  doses  which  rapidly 
kill   have  vpry  little  effect  upon  the  temperature. 

General    N utrUton.— The    enormous    use    made    by    mankind    of 

[subslances  containing  caffeine  indicates  that  in  some  way  it  is  directly 

I  of  service  in  the  wear  and  tear  of  daily  life.     The  experimental  evi- 

deiice,  however,  although  not    conclusive,  does  not   point   tov.ards 

any  marked  effect  of  the  drug  on  metabolism. 

This  subject  wb.*  laboriously  investigated  by  JulJiia  Lehmann  in  18.5.1,  and  bj- 
F.  W.  B6ck<fr  >n  18-54,  and  curLer.  Lcliniaun  found  that  the  cxliibition  of  six  grains 
ot  catfeine  daily,  (he  r^:ulated  diet  being  uniform,  diminished  the  elimination  of 
urea  from  twelve  to  twenty  per  cent.  Upon  expcriincnting  with  the  empjTeuinatic 
oil  of  cotTc  be  found  thiil  it  IcHsencd  even  lo'  a  projionionately  greater  extent  the 
eliniinaiioD  of  virea,  and  also  acted  very  powerfully  in  pnxiucing  aleeplestsnetw,  so 
that  the  favorite  ijeveraige  is  by  no  meuns  dependent  upon  il.s  contained  cuBeine  for 
all  ot  its  Bclivity.  Backer  published  lus  first  reaearchea  on  colTee  in  1849,  but  wo 
have  never  seen  any  abetract  of  the  article,  other  ttmn  the  statement  that  he  foutid 
tluit  the  drug  causes  diminished  eliminatioa  of  urea.  Hia  invei^tigation  of  the  effect 
iif  tea  wiis  HiQBt  elaborate  and  laborious.  He  analysed  the  feces,  the  urine,  and 
■  lie  pniduels  of  respiration,  and  found,  a  similar  diet  being  maintained,  tli.it  tea  did 
not  alTect  sensibly  the  eUmination  of  carlxinic  oeid  from  the  lungi^,  but  did  very 
decidedly  diminish  the  excretion  of  urea,  and  also  of  nitrogenous  mutters  in  the 
feces.  He  then  tried  ahetaining  from  food  for  periods  of  thirty-six  hours,  with  and 
vritfaoul  the  use  of  lea.  with  rei^ullB  perfectly  in  accord  nith  thoee  just  staled.  The 
mulls  obtained  by  other  experimenters  are,  however,  singularly  discordant.  Henri 
Hoppe  found  that,  in  the  dog,  coffee  ditniniBheH  very  sligbtly  the  m'ea-ch  mi  nation, 
but  greatly  increases  the  output  of  carbonic  acid.  In  regard  to  urea,  Rubuteau 
and  his  pupil  Euraatratiade,  working  with  coffee  upon  men  and  dogs,  obtained 
results  similar  to  those  of  Backer,  as  did  alwo  Hammond  in  this  country.  On  the 
other  liand,  C.  G.  I,chmann,  Voit,  and  Uoux  found  that  caffeine  or  coffee  sensibly 
iDcreasm  the  elimination  of  urea,  or,  in  those  accustomed  to  the  dikily  use  of  coffee. 
has  no  influence.  In  a  long  aeries  of  experiraenta  upon  dogs  by  t^uty,  Cluimaraes, 
and  Niobcy,  it  is  affirmed  as  a  uniform  result  that  the  use  and  aaaimilation  of  nitrog- 
enous food  were  greatly  incrca;)ed,  that  the  carbonic  ncid  aitd  oxygen  in  tlie  blood 
were  markedly  decreased,  and  that  the  proportion  of  sugar  and  of  tu«a  in  the  blood 
•raa  notably  increased. 

In  the  (ace  of  bo  much  contradictioii  it  is  perliaps  wisest  to  reserve  opinion. 
but  it  does  seem  as  though  the  present  evidences  warranl«d  the  conclusion  reached 
by  E.  Perisot  Ihal  the  action  of  caffeine  upon  utisa-eliminalion  and  upon  protopUuj- 
niic  change  is  inconstant,  and  not  direct  and  pronounced.  It  is  true  that  in  »  long 
■rriee  o(  very  elaborate  calorimetrical  experiiacnta  perlonned  by  E.  T.  Reicherl 
il  »rcius  lo  have  been  proved  that  caffeine  increases  the  heat-production  as  welt 
•«  ihe  heal-dissipation,  and  that  of  these  phenomena,  the  increase  of  the  heat- 
production  is  probably  primary.  Tliis  result  is  in  accord  with  that  of  Wilhelm 
.Qceriein,  who  found  marked  increase  in  the  consumption  of  oxygen  and  formation 
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of  carbonic  acid  produced  under  ilie  influence  of  caffeine.  Neverlhelem.  Ibm 
unil«d  results,  if  their  accuracy  be  uccepted.  do  not.  ahow  Ihnt  destmctive  idm*. 
morphoaie  oE  nilrogenous  tissue  Is  increased  by  cEiffeine,  but  only  that  then  iau 
increased  destruction  of  carboliydrates. 

SUMMAKY.— Caffeine  ia  a  powerful  stiniulaiit  to  those  oeUe  o! 
tbe  cerebral  cortex  wMoh  are  fuoctionally  oonnected  -vntb  coo- 
aolouBoesB  and  iotelleotual  action.  It  is  also  mildly  stimuiatii); 
to  the  respiratory  centres  and  probably  to  the  motor  ceUs  of 
the  spinal  oord,  but  seenaa  to  be  without  action  upon  the  nerv*- 
trunks.  It  Is  a  powerful  musole-poison,  at  first  producing  a  ooo- 
ditlon  in  which  there  is  exaggerated  muBcular  excitability.  wlUi 
a  tendency  to  tetanic  contractlona  upon  momentary  stimulatioti, 
and  afterwards  a  stage  of  stdffiiess,  weakness,  and  flnaliy,  lost 
excitability.  It  Is  a  mild  stamulant  to  the  oiroulation;  probably 
by  virtue  of  its  relatiOQ  to  the  muscle-fibres  it  inoreaaes  the 
cardiac  force  and  perhaps  alao  directly  contracts  the  arteriolea 
In  overdose  it  depresses  tbe  olroulatloD,  probably  acting  botti 
upon  the  heart  and  the  blood-vessels.  It  is  absorbed  with  rapid- 
ity, and  la  to  some  extent  deoompoaed  In  the  body,  and  at  leaal 
in  part,  eliminated  through  the  kidneys,  upon  whose  aecratmg 
atruoture  It  exerts  a  marked  stimulating  influence.  Although  tbe 
evidence  ia  contradictory,  It  la  not  at  present  writing  probable 
that  caffeine  haa  any  distinct  specific  influence  upon  proco- 
plaamlc  nutrition,  but  it  does  appear  to  directly  iDor^aae  tbe 
production  of  carbonic  acid  and  of  animal  heat. 

Therapeutics. — In  accordance  with  its  physiological  action, 
caffeine  is  employed  in  practical  medicine  as  a  cerebral,  renal,  respira- 
tory and  cardiac  atimuliiut.  It  ia  often  takea  to  produce  wakeful- 
ness and  increase  the  mental  power  during  excessive  work.  It  is  s 
valualjle  remedy  for  the  relief  of  migraine  and  other  forms  of  TKrfoui 
headaches,  in  which  its  effects  are  aometimea  marvellous,  although 
more  often  it  fails  to  accomplish  good.  To  predict  in  any  case  what 
its  influence  will  be,  in  the  present  state  of  our  clinical  knowledge, 
is  impossible;  but  the  remedy  may  always  be  tried  in  safety  in  the 
dose  of  five  grains,  taken  when  the  paroxysm  ia  coming  on,  and 
repeated  in  half  the  quantity  once  in  forty  minutes  if  necessary.  Il 
is  in  the.'iO  cases  especially  effective  in  combination  with  acetphenetidin 
(proportion  five  grains  to  fifteen  grains).  In  opium-poisoning,  either 
in  the  form  of  unlimited  quantities  of  a.  strong  decoction  of  coffee 
or  of  the  alkaloid  itself,  it  is  a  standard  remedy,  acting  by  promoUni; 
wakefulness  and  stimulating  the  respiration. 

J.  Hughes  Bennett  found  that  the  exhibition  of  from  four  to  four  and  a  itiS 
grains  of  caffeine  would  save  a,  proportion  of  cats  poiaoned  with  the  previously 
ascertained  minimum  lelhnl  dose  (one  and  seven -eighths  grains)  of  morphine.  .S^venl 
of  the  cats  which  had  thus  been  saved  succumbed  same  days  afterwards  to  out 
and  seven-eighths  grains  of  morphine.  The  caffeine  was  powerless  to  save  -p'""'* 
to  which  larger  doees  of  the  narcotic  had  been  given. 

We  have  had  no  experience  with  the  use  of  caffeine  as  a  general 
stimulant  in  acuie  adynamia,  but  various  French  authors  recommend 
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Khe  remedy  very  highly,  and  H.  Huchard  especially  commends  it 
(in   typhoid  ferrr,  aisserting  that  it  relieves  not  only  the  adynamia, 
but  also  acts  as  an  antipyretic,  and  through  ita  diuretic  influence  ia 
I  especially  useful  when  the  urine  is  scanty  and  albuminous. 

As  a  circulatory  stimulant  caffeine  is,  although  a  remedy  of  but 
;ht  power,  at  times  a  valuable  adjunct  especially  in  the  acuta 
Ibrms  of  circulatory  failure.  In  chronic  heart  disease  it  does  nut 
exercise  any  tonic  effect  on  the  heart- muscle,  indeed  it  ia  probable 
that  its  stimulaot  action  is  wasteful  of  the  heart  power;  ao  that  it 
cannot  be  compared  with  digitalis  in  either  degree  or  kind  of  action. 
On  account  of  its  diuretic  action  it  may  frequently  be  employed, 
with  much  benefit,  in  cases  of  circulatory  weakness  accompanied 
by  dropiy.  In  chronk  Brighl's  disease  it  is  often  of  service,  especially 
in  the  latter  stages,  when  there  is  marked  cardiac  failure.  In  acute 
Bright's  disease  it  should  be  employed  with  caution,  if  at  all.  It  is 
superior  to  digitalis  in  never  disagreeing  with  the  stomach  and  in 
having  no  distinct  cumulative  tendency.  In  some  cases,  however, 
it  produces  obstinate  wakefulness,  and  we  have  occasionally  found 
it  necessary  to  give  it  solely  in  the  early  pnrt  of  the  day.  It  Is  usually 
best  to  commence  with  a  dose  of  four  grains,  given  twice  daily, 
increased  if  necessary  lo  twenty  or  twenty-five  grains  a  day. 

Administration. — For  internal  administration  the  citrated 
caffeine  is  often  preferred  on  account  of  its  solubility.  When  great 
promptness  of  action  is  required,  as  in  cases  of  sudden  collapse  or  of 
sudden  cardiac  failure,  the  hypodermic  use  of  caffeine  suggests  itself. 
Unfortunately,  the  ordinary  salts  are  decomposed  in  the  presence  of 
water,  and  are.  therefore,  ineligible  for  hypodermic  use.  The  sodium 
and  caffeine  benzoate  has  been  proposed  as  moderately  stable  and  free 
frora  irritating  properties.  One  equivalent  of  sodium  salicylate  (160 
parts)  will  also  cause  the  solution  of  one  equivalent  of  caffeine  (244 
parts),  and  the  following  formula  has  been  commended  by  Tanret 
for  hypodermic  use:  sodium  salicylate,  thirty-one  parts;  caffeine, 
forty  parts;   distilled  water,  sixty  parts. 

Toxicology. — The  only  case  of  poisoning  by  caffeine  that 
we  have  met  with  is  reported  by  C.  H.  F.  Routh.  An  adult  took  a 
drachm  of  the  so-called  citrate.  The  symptoms  developed  at  once; 
they  were  burning  in  the  throat,  giddiness,  faintness,  nausea,  numb- 
ness and  tremors  of  the  e.xlremities,  pain  in  the  stomach  and  bowels, 
profuse  diuresis,  and  finally  collapse,  with  cardiac  oppression  and 
icy  extremities.  Consciousness  was  not  impaired,  and  there  was  no 
headache  until  the  patient  began  to  recover.  In  a  case  reported  by 
Curschmann,  a  woman,  in  order  to  produce  an  abortion,  took  a 
decoction  made  from  about  eight  ounces  of  freshly  roasted  coffee. 
Two  hours  later  she  was  found  in  a  condition  of  great  anxiety,  with 
a  sensation  of  intense  need  for  air;  she  was  exceedingly  restless,  and 
continually  attempted  to  get  up  from  her  chair,  but  was  powerless 
to  do  so.  All  the  extremities,  but  especially  the  hands,  were  affected 
with  very  pronounced  choreic  tremors.     She  knew  persons  and  her 
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surroundings,  but  her  cerebration  was  very  much  uffected.  um!  ill 
next  day  she  remembered  nothing  that  had  happened  at  tins  tit 
The  respiration  was  quick.  24  and  25  per  minute,  and  short;  th 
pulse  1  \'2;  the  heart-beats  very  strong,  even  violent.  One  hour  aflfl 
tilt-  ingestion  of  the  dose  violent  diarrhtca  set  in,  and  continued  iiiilil| 
the  next  day.  The  pussages  were  very  thin  and  watery,  with  \n 
httle  violent  pain,  but  much  tenoamus.  There  was  also  markflll 
tenesmus  of  the  bladdi'r.  The  urine  was  greatly  increased  in  'jUiii- 
tity.  with  a  siiei'ilic  gravity  of  1014.  P.  B.  Wing  has  reporteil  «  ' 
vmte  of  amblyopia  |irodiiced  by  the  excessive  use  of  coffet-, 

DIGITALIS. 

Digitalis  \a  the  leaves  of  the  Digitalis  purpurea.*  or  foxglo\*e,  i 
European  perennial  plant,  largely  cultivated  for  its  beautiful  purple, 
bcli-like  flowers.  The  leaves,  which  should  l>e  collected  during  Ihc 
second  year  of  the  plant's  growth  at  the  commencement  of  fio«-erag, 
are  of  a  dull  pale  green  with  a  whitish  down  underneath,  fnmi  fouj 
to  twelve  inches  in  length  and  have  a  bitter  nauseous  taste  and 
faint  narcotic  odor. 

Om-  chemical  knowledge  af  iho  active  principles  of  digitalii  i* 
far  from  satisfactory.  Aci'ording  to  the  latest  investigatioru  there 
are  at  least  three  active  glucosides  found  in  the  digitalis  leaves.  Tins* 
are  digUalin  (of  Kiliani).  digitoj-iii  and  lii'ditonin.  The  substanre 
descrii>ed  by  Schmiedeberg  under  the  name  dif/ilaiein  has  not  received 
general  recognition  as  a  pure  principle.  Digitonin  differs  markedlyin 
its  action  from  the  olher  principles  of  digitalis  and  appears  to  bdong 
to  the  Sii])onin  group  of  princi|>l{'.';.  It  exists  in  such  snmll  quanliiyiii 
the  drug  as  to  have  very  little  effect  upon  the  total  action  of  diptalis- 

The  term  digUalin  has  been  applied  to  a  number  of  substance. 
Digitaiin  of  the  French  Pharmacopoeia  is  generally  considered  an 
impure  form  of  digitoxin.  The  substance  commonly  understood  io 
this  country  by  digitaiin  is  the  so-called  German  digitaiin  {diji- 
talintim  Germanicam);  this  is  not  a  pure  principle  but  consists  ehiefl.v 
of  digitonin  and  depends  for  its  activity  probably  upon  true  digitaiin; 
it  is  asserted  also  to  contain  some  digitoxin. 

Official  Preparations: 

Digitulis 1  to  3  groins  (0.06-0.20  Gm.). 

I^xirittum  Uigiliilis }  grain  (0.016  Gm.). 

Riiiilexlructuni  Digitali.f I  to  :(  minims  (O.OC-0.20  C.c). 

I  irn(ur;i  I)  gilalw  (10  |kt  cent.) 5  tu  20  minima  (0.3-1.3  C.c.)- 

Irifii-iurii  Oigituli.s  (I.ii  pt'r  cent.)     1  to  4  fluidrachinB  (4-15 C.c). 

Unofficial  Preparations: 

nigiliiliiitiiii  I  ■iTTiiaiiii^uni       ito^  grain  {0.O08-O.016  Gm.). 

Digilo.-iiii  ^Jj,- to  jIj  grain  (0.3-0.6  Milligm.). 

*  Thr  cjuc-''li<m  wtielher  oilier  tpecip?  iif  Di^itiilid  have  the  therapeutic  pnipertjes  of  J'- Pf^ 
purejk  i-*  *i[  *fri-nl  interest.  H.  lioMonber^  (Inaug.  Z>j#«..  Dornat,  189'J)  jitateA  iw  the  reaultafli^ 
exp^riiili'illH  llijit  D.  ner\'4isa.  Slenil.,  D,  EJ^antt^a,  Fi^ch.,  D.  ericwlachys,  Lian..  D.  fooHW*\ 
tJteTiil.,  mill  O.  |flaiidulo.>ia  all  po.tdes9  more  or  leivi  of  the  phyaioloEJcal  pTopertLci  of  Ibe  oSBti 
fipericK.  vfhiL^  l>,  EerruEiuca.  Uan.,  in  (en  rimeBas  powertu)  tk^  the  ofljcia]  drvw. 
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Local  Action. — Locally,  digitalis  is  probaMy  a  feeble  irritanl. 
'iilt)i()iit;h  there  is  some  reason  for  believing  that  the  gastric  disturb- 
niK'f  wliich  frequently  follows  the  administration  of  the  drug  in  full 
iloses.  and  which  sometimes  interferes  greatly  mth  its  usefulness;, 
in  ut  least  in  part  of  centric  origin. 

Ahaorjilion  and  Elimination. — Digitalis  yields  its  active  principles 
to  al>80rp(ion  in  the  intestinal  tract  with  the  greatest  slnwnens  ami 
with  some  irregularity,  hours  usually,  and  sometimes  days,  elapsing 
liefope  the  full  effect  of  the  dose  taken  by  the  mouth  is  produced. 
Even  when  the  drug  is  given  hypodernucally  the  slowness  of  its 
aht;orpti(iu  renders  it  an  unreUable  remedy  in  emergencies.  Coneerii- 
iug  the  fiile  <if  it.s  active  principles  in  the  body  we  have  no  jjosilivc 
knowledge.  The  experiments  of  Ci.  H.  Roger  indicate  that  they  are 
Lot  destroyed  in  the  liver,  and  they  probably  eae&pe  from  the  system 
through  the  kidneys. 

Physiological  Action. — The  first  evidences  of  the  effect  of  mod- 
erate doses  of  digitalis  are  an  increase  in  the  force  and  a  slowness 
in  the  rate  of  the  pul.sc,  the  pulse-wave  becoming  e,\tremely  large 
and  hard.  If  the  doses  be  increased,  dicrolism  develops,  and  in- 
creases until  the  pulse  becomes  rapid,  broken,  irregular,  and  feeble, 
Uuriiig  all  this  period  no  symptoms  are  ordinarily  produced;  after 
toxic  dose^i,  however,  there  are  gastric  uneasiness  or  vomiting,  lassi- 
tude, prostration,  muscular  tremors,  lowered  reflex  activity,  and 
sometimes  convulsions-     (.See  also  Toxicology.) 

Nervous  SysUrti. — Upon  the  cerebrum  digitalis  has  no  influence; 
indeed,  its  effects  upon  the  nervous  sj'stem  are  everywhere  so  feeble 
that  they  are  not  apparent  except  after  the  very  largest  toxic  dose. 

As  was  first  pointed  out  by  A.  Weil,  digitalis  first  lessens  reflex 
activity  by  directly — i.e.,  independently  of  its  action  on  the  circula- 
tion— exciting  the  inhibitory  reflex  centres  of  Ketschenow.  and  after 
a  lime  by  directly  paralyzing  the  spinal  cord. 

Weil's  experimeut')  were  in  two  uriea.  In  the  first  BFr[cs  it  wus  found  that 
idcr  sninll  loxic  dose.s  of  the  poison  great  diminution  in  the  reflex  activity  ot  tlie 
fnig  wiu  Qppuretil  in  from  tcu  to  twenty  ininutfa,  and  continued  until  ileatli  of 
the  Imtrnchiun,  biil  tliat  this  diminution  for  from  twenly-five  minutes  to  iin  hour  wa.<t 
immpdialely  suspended  by  .section  of  the  cord  high  up,  llie  reflei  aclivily  returning 
at  once  lo  il«  normal  elale;  tlial  after  largt-  dosea  the  reflex  movemenis  were  almost 
sbolished  in  five  minutes,  uud  continued  so  until  deiuh,  but  al  itny  time  during 
the  first  ten  or  twenty  minutes  flicy  could  at  once  be  restored  by  aedion  ot  the 
upp^r  cord;  and  that,  lx)tli  after  large  and  after  HmuU  toxic  dosc^,  a  time  Rtutlly 
eaiiie  when  division  of  the  toni  liad  no  power  lo  reslore  the  lost  reflex  functions, 
Thcc  e.tperimenta  have  been  confirmed  by  Ueihuizcii.  In  Weil's  second  serieH  of 
•■■qieriment.s  it  wiis  proved  that  the  action  of  digitalis  Ufwn  the  inhibitory  reflex 
<«nires  and  llic  cord  is  direct.  In  these  experiment*  liio  hearts  of  fropi  were  cut 
out,  ur  their  motion  arrested  by  ihc  local  applii^Iion  of  a  concent  rated  solution  of 
polaasium  niliate,  or  rendered  slower  by  a  dilute  solution  of  the  same  salt,  and  the 
effects  of  these  vurioiLs  procedures  upon  the  reflex  ootivily  were  studied.  It  waa 
found  that  slowing  of  the  heart's  action  did  excite  the  Selaehenow's  eonlre,  but  not 
to  nearly  bo  great  an  extent  as  did  di(p  talis,  and  tliat  im'nutedoaea  of  digitalis  sonie- 
limei  Btiwulafnl  '■he  tietacienow's  ganglion  an<l  lowered  reflex  aeijvity  Irfore  the 
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heart  woe  sensibly  alTected.    In  regard  to  the  spinal  cord  it  wb.s  proved  that «! 
the  heart  was  killed  by  the  loc&l  action  of  polaah  the  reflex  [unctions  of  ttie  ejunl 
ganglia    remained    intact    for   u   much   longer    period    than   when   digitalia  m 
BdniiniHtered. 

Muscles. — That  digitalis  has  some  influence  upon  the  voluntwT 
muscles  has  been  proved  by  the  researchcB  of  Vulpian,  of  Dybkowsky 
and  Pelikan,  and  of  Gourvat,  all  of  whom  have  found  that  the  musrle 
of  frogs  poisoned  with  digitalis  respond  more  freely  than  is  oormil 
to  galvanic  currents.  This  action  upon  the  voluntary  muai'les  L', 
however,  so  feeble  that  according  to  Gourvat  it  is  distinctly  less  thin 
the  influence  exerted  upon  the  nerves.  There  is  some  reason  fot 
believing  (hat  digitalis  affects  also  the  n  on -striated  musfle-fibiw 
thj-oughout  the  body. 

Circulation. — When  introduced  into  the  blood  stream,  in  moderns 
doses,  digitalis  produces  a  marked  slowing  of  the  pulse  with  a  greii 
increase  in  the  size  of  the  pulse-wave  and  a  considerable  elevation  ol 
the  blood-pressure.  After  toxic  doses  the  pulse  later  becomes  exceed- 
ingly rapid  and  irregular,  the  blood-pressure  rises  to  an  extraordiiiEiy 
height,  which  it  maintains  until  the  sudden  cessation  of  the  heart 
produces  an  abrupt  fall  of  the  pressure.  The  slowing  of  the  pulse 
is  due  chiefly  to  stimulation  of  the  inhibitory  mechanian),  both  ■ 
centrally  and  peripherally.  This  inhibitory  stimulation,  in  some  1 
cases,  may  be  so  exce.ssive  as  to  largely  counteract  the  vaso-molor 
effect  of  the  drug,  the  blood-pressure  being  in  this  case  but  very 
slightly  elevated.  In  the  majority  o£  cases,  however,  the  rise  of  the 
blood-pressing  is  very  marked.  This  elevation  depends  in  part  upon 
the  narrowing  of  the  blood-vessels  through  stimulation  of  the  vaW- 
motor  centre,  but  chiefly  upon  the  increase  in  the  force  of  the  heart. 

If  the  heart  is  directly  observed  (see  Fig.  13,  page  239)  during  the 
action  of  digitalis,  the  first  effect  noted  is  usually  the  prolongation 
of  the  period  of  diastole  caused  by  the  stimulation  of  the  inhibitory 
mechanism,  but  about  the  same  time  it  can  be  observed  that  the 
ventricular  systole  is  more  vigorous  and  complete  than  normal,  so 
that  the  heart  chambers  are  completely  emptied  of  blood.  Follow- 
ing this  the  ventricular  systole  becomes  not  only  more  forcible,  but 
also  more  prolonged  than  normal.  Sometimes,  at  this  stage  of  the 
action,  the  systole  is  interrupted  by  an  abortive  attempt  at  diastole, 
producing  the  characteristic  dicrotic  pulse.  In  the  frog,  from  this 
stage  onwards,  the  changes  in  the  heart  are  usually  gradually  pro- 
gressive. In  the  mammal,  on  the  other  hand,  there  usually  occurs 
an  abrupt  alteration  in  the  cardiac  action;  diastole  suddenly  disap- 
pearing and  the  pulse  becoming  extremely  rapid.  From  this  time 
onwards  till  the  end  of  the  heart  movements,  the  impulse  to  con- 
tract constantly  encroaches  upon  the  relaxing  impulse  so  that  the 
diastole  becomes  more  and  more  imperfect  and  the  ventricle  ap- 
proaches more  and  more  closely  to  a  position  of  complete  permanent 
systole.  In  the  frog's  heart  this  actually  occurs;  but  according  to 
our  observations   the   heart   of   the  warm-blooded   animals   always 
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.relaxes  immediately  before  complete  cessation  of  uiovemwii,  nil 
passes  into  a  stage  of  fibrillation.  Frequently,  both  in  the  toltj 
blooded  and  in  the  warm-blooded  iiiiimala,  toxic  doses  of  digiii 
produce  a  condition  sometimes  s[>oken  of  as  delirium  cordis,  in  whifli ' 
there  is  a  complete  loss  of  relation  between  the  rhythm  of  the  auricle 
and  ventricle.  Although  Kaufmann  brings  forward  evidence  U>  sho» 
that  the  auricles  as  well  as  the  ventricles  are  stimulated,  yet  the 
effect  upon  the  auricles  isgeneraily  much  less  than  upon  the  vent rii-ir.. 
and  frequently,  in  the  frog,  the  ventricle  may  l)e  seen  in  compleie 
spii.sm  and  the  auricle  engorged  with  blood  and  vainly  endpavoriiig 

>to  force  the  fluid  into  the  firmly  contracted  ventricle. 

The  effect  of  digitalis  upon  the  right  heart  and  upon   the  fnil- 
nionary  circulation  is  not  definitely  determined.    The  experiment*, 
liowever,  of  Bradford  and  Deane,  of  Popper,  and  of  H.  C.  Wood,  .ir^^ 
indicate  that  although  the  drug  has  some  stimulant  action  upon  theS 
lesser  circulation  it  is  much  less  marked  than  its  effect  upon  the  left 
side  of  the  heart. 

The  slowing  of  the  pulse  produced  by  digitalis  is  due  ta  the  simul- 
taneous stimulation  of  the  central  and  peripheral  ends  of  the  citnlio- 
inhibitory  mechanism,  in  the  advanced  stage  of  digitalis-poisoning, 
with'  the  extremely  rapid  pulse,  it  has  been  foimd  that  electrical 
irritation  of  the  pneumogastric  nerve  fails  to  slow  the  pulse,  showing 
either  a  paralysis  of  the  peripheral  vagi  or  such  a  condition  of 
irritability  of  the  mu.«cle- fibres  that  they  are  unable  to  respond 
inhibitory  impulses. 


id  vm 


Hfaii. — It    would    appear    definitely    eettled    that    tbe    cardiac    phenon 
prtKliLcfit  liy  (ligii.'iljr^  lire  due,  in  pnrt,  to  a  direct  urtiim  upon  the  heurr  iiseif. 

Boclini  and  Dybkowsky  and  Fellltan  have  found  that  the  slowing  of  the  heart's 
l)cat,  tlie  increased  energy  of  contraction,  and  the  irregularity  and  final  systolic 
nrrest  are  produced  by  digitalis  after  division  of  the  vagi  and  destruction  of  tlie 
njiinal  <rord.  Again,  the  local  application  of  digit*!ia  at  once  influences  the  heart 
('I'.  I.Biider  llnmion).  Moreover,  R.  Hoehm,  using  the  method  of  Ludwig  and  Coats, 
li^ks  iletenniiied  1)iat  in  tlie  isolated  frog's  heart  digitalis  slows  the  rate  of  the  beat 
Imt  iiicrpujies  llie  expenditure  ot  power  by  the  heart. 

After  a  liirge  doKc  the  condilion  of  cardiac  stimulalion  \s  followed  by  a  great 
l(>HHening  in  tlic  output  of  power,  which  is  apparently  due  to  imperfect  diastole  • 
ami  consequent  noil -ad  mission  of  fluid  into  the  ventricles.  The  heart,  is  still  actually 
]>uttiiig  fortli  niore  force,  but  tliis  energy  iK  wasted  in  ineffectual  spasm,  and  dots 
not  accomplish  work.  The  eJtperimenta  of  Williams  agree  with  those  of  Boehm 
in  wliowing  that  the  cut-out  frog's  heart  actually  exerts  more  than  its  normal  force 
under  tlie  influence  of  digitalis. 

It  Kceitis  to  be  clearly  established  that  in  poisoning  of  the  mammal  by  digitalis 
the  heart  is  arrested  not  in  systole  but  in  diastole,  since  the  fact  has  been  eonfirraed 
by  Donaldson  and  Stevens,  by  Cushny,  and  by  John  P.  Arnold  and  Horatio  C. 
Woixl,  Jr.,  the  tatter  investigators  being  well  informed  of,  and  meeting  Frasck's 
denial  of  tjie  diastolic  arrest.  The  belief  of  Cushny,  that  the  differences  in  the  final 
result  in  the  digitatiaed  batrachian  and  mammalian  hearts  are  because  the  mam- 
malian heart  is  not  capable  of  continuous  systole  is  confirmed  by  the  experiments 
of  Musi,  who  found  that  when  the  frog's  heart  is  wanned  to  32°C.,digitahs  arrests 
it  in  diastole,  and  when  the  heart  of  the  mouse  is  cooled,  digitalis  stops  it  in  syslole 
instead  of  diastole;  while  Donaldson  and  Stevens  have  shown  that  the  condition 
of  the  venous  circulation  very  matcriaiiy  affects  the  heart-action  of  fn^s. 
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^It  iloGs  not  ^eeni  lo  us,  however,  ihni  (hp  wholr  niullor  ha»  as  ypt.  bppti  wnrkwl , 
tgtL  Neither  tbp  lhFori»<  iLtlvani'ed  by  Cu^liny,  lliitl  llie  arrh^'lhniia  and  |H.Hiillml' 
wniriciiW  movcmcnls  of  llie  third  «liige  nf  diRtWlis-poieoniiig  nre  )lie  rrwiilli.  ol 
axtwinivp  irriiuljilily  of  IhecurdinciniLscie.und  t!ml  ihi^n  and  oLher  cuniiuc  [■lioiioiii- 
i>nB  in  the  ]asl  Magp  of  di|E;lialis  nclion  are  piodim-d  by  ixiisotiH  furttipil  iti  the 
heart  il9pl(  by  iih  ou-ii  aoiion,  nor  Ihe  tlicoty  llutt  the  udviuitvil  plicnotiiciin  u( 
(tigltjUis  (-nrdiur  aclinii  arc  lar^-ly  dup  to  cxcoiiiaivp  stimulation  of  tbl^  ai^r^lcnilorw. 
apppltn  to  It-  lo  be  eslalilisbed.  In  otir  e.tperlnirnis  upon  tbp  expnsi'd  ituinilliidiali 
\trmn  vrp  h»vp  s««n  iii  tiic  finul  nets  o(  the  digitalis  drama  lioppenjngs  sq  ruriouB 
atxl  uiiexpecled  that  at  present  no  proposed  theory  as  to  the  action  of  the  drug  Is 

Isiifficipnt, 
I'lMbiliaa. — The  ntiise  of  the  slowing  of  the  bearl,  liaa  lietii  ii  niattpr  «f  wiinr 
dispute.  Truube  Htatcd  that,  after  ser-tion  of  the  vagi,  digiialis  is  in  wunn- 
MiHtdrd  animsk,  with  rare  exceptions,  ini-apnlile  of  rcduHiig  (he  pulsc-nilo,  niiil, 
mntrsriwise,  tlial  when  ihe  piilse-frefiuenej-  hiu^  lieen  reiiiieed  by  Ihe  drug,  wclion 
of  ihr  nerves  esuaes  an  immediute  and  verj'  niiirkeii  rise  in  the  rnle  ol  piils«iioii. 
Klug  »l»o  affirms  that  section  of  the  vagi  coinpleitly  does  awny  with  thu  slowing 
M^ion  •>{  digitaUs,  and  concludes  that  I  he  learned  pulse-rate  is  entirely  due  tu 
Mtiniublion  of  the  pQeiiniogiistric  centres.  The  bulk  of  iin'pslipalors,  llll«^^-p^. 
"Btii'h  ns  llarme.  Ackennniin.  Hulguri,  Sclinuhl.  Popper,  and  Kanftimnn"  (niinleil 
Cu»hny),  liavc  found  Ilial  st^i-lion  of  the  pneimiogiuilric  iltni  not  tirniplelKly 
the  glowing  of  tlie  canliac  rate.  'HiiH  would  seem  to  indiL'ale  thai,  in  the 
.  digitalis  Htimiilalca  centmlly  llie  iiihibitory  net^T  of  the  heart,  while  ni 
tlMHUne  lime  also  in  some  oilier  way  it  <!ecrta«'^  the  rote  of  the  rurdinc  ptilBatiiiiut. 
WItrn  to  lliis  conclusion  is  added  the  fact  seemingly  (-itablishctl  by  the  sejiiimle 
r*«ciirr!i<«  of  Ackerninnn,  of  Arthur  R.  Cushny.  and  of  .\mold  and  Wood,  Jr..  ihui 
the  adniinistratioa  of  atropine  entirely  does  away  with  the  .slowing  of  the  piilsi' 
in  the  inanunat,  it  would  appear  thnt  this  slowing  of  ttic  pube  is  due  to  a  cimul- 
laneiius  stimulation  of  the  pneutnogostric  centres  and  of  the  peripheral  inhibitory 

IMppantua  in  the  heart. 
Il  is  probable  ilinl  the  compamtive  effects  of  digitalis  upon  the  pneumognsi hr 
centre  nnd  periplierj-  differ  in  diffcrcul  individuals.  Ihe  ceniric  iufliirnce  tinunlly 
lirinf;  the  inosi  piiwerfiil,  but  in  -oiiie  eases  the  nerve-ending  lieing  even  nmrr  su«- 
prptiNe  to  ihr  action  of  rlie  dniE'liao  is  Ihe  centre;  in  thiswny  the  verj-  pmniMitiei-d 
mlurlion  in  the  pubw^-rate  i>('CA.-<ioiially  prodni'ed  by  digitidi;  in  the  tn»iiiinid  alli'r 
set-tion  of  llip  pnenmTiga.-iirie  niay  lie  explained  as  due  to  an  pxceptiiinni  seiisitive- 
ne>*i  of  ihe  periphetal  gBiiplia  of  the  individual  animals  nnder  experimental  ion, 

Tn  the  n'K'uni'cil  stages  of  dipilalis-|)oisnning  in  the  niiimniiil  ihere  np|ieuiK 
tn  be  puf«ly«iB  of  the  piieuniogiLsi ric  peripheral  ending,  or  el-'C  siii-h  eve|itioii)il 
irr.t«hility  of  flie  muwle-filires  thul  the  piiciiiiiog:L«iric  nene  hiis  lust  its  conl.rol, 
■inee  at  this  period  galvaniiution  of  ihc  pneiitiiogasi rie  dues  tioi  |ii'n'eptili|y  nlTrrt 
the  earrliiie  aeliori  (Ciishiiy,  .\nioId  iind  Wood,  Jr.,  and  othersl, 

'i'heai'linn  on  the  inhibitorj-  apiBiniliiK  iti  the  fnig  seems  lo  lie  slightly  ililleirnl 
(mni  the  effei-t  on  the  mammal. 

Them  is  no  stage  in  which  alimulation  of  the  vngi  does  not  cause  diuflnlir 
arr>*l.  Imleed,  Dyhkowsky  and  Peh'knn  liave  seen  galraniiation  of  ner\'es  pprKluer 
■urh  trlaxation  in  the  auricles  after  the  venlricles  had  olnmdy  fieeoine  pemiaiiently 
ciitilra<-l4vj.  Further,  Boehm  lia«  found  iliat  a  slimulatjVm  of  the  pncumognstrim 
which  is  insufficient  to  make  iti^lf  felt  before  poisoning  »ill,  alter  the  cshibiiioii  of 
(lifCitalik,  cause  diastolic  nrrest  lusting  for  mikny  minutes. 

Tlie  peripherni  cardiac  inhibitorj-  apparatus  ivhures  in  the  Htimulant  notion  of 
d>Kitali-i;  and  a.*  lloehm  ha^  (mind  that  after  section  of  the  vnei  iliii*tolie  arrewt 
iievrr  takes  place  in  frogs  [misoned  «-ilh  the  drug,  it  is  probable  that  this  mre  mode 
i>f  ilmlh  is  really  due  to  superexeilalion  of  the  cardiac  inhibitory  nerfcs. 

(ta  the  other  hand,  however,  it  does  not  ivppear  that  the  condition  of  inhibitor!- 
r-xrHfimefll  is  the  »ole  cause  of  the  aluwing  of  the  pulrte.  since  IWhm  nfiiniis  llist 
npt  only  arp  the  partial  contmctiires  nnd  the  systolic  arrest  of  the  hcBirt  prodiiwd 
la  the  atrDpiaiied  frog  by  digitalis,  but  also  »  slowing  of  the  heurl-benl. 
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Tiie  quealion  as  to  the  pompiirative  aclion  of  Jigitulis  upon  the  yentrio 
the  auricles  ia  one  of  distincl  p^uptic^al  bearing,  bul  L'unnol  at  this  time  be! 
answered,  ullhuugh  it  is  probable  thnt  the  drug  nffecta  (he  ventriples  more  Ihanii 
does  the  auriflpa.  Kuufmann  slates  thai  he  luis  expeiHmeniuUy  proved  that  tht 
diastohe  aa  wtll  as  the  aystoUp  inlra-ventricubr  preBsiire  is  increased  by  digililii, 
but  lliat  the  diiL9loliL'  intra-auricular  pressun!  in  Blif-hlly  diminished.  This  wouW 
indiente  siimuliilion  of  the  aviricli^  aa  well  as  of  the  ventiides.  The  pressure  wilhm 
the  auriclEB  woidd  nalunilly  not  be  increased,  because  digitalis  does  not  inrreia 
llie  flow  of  blood  from  llie  lungs  into  the  auricle;  on  the  other  hand,  the  intn- 
vcntricular  pressuro  during  diastole  would  naturally  lie  increased  by  any  itumie 
in  llie  power  of  llie  auricle. 

Although  digitalis  docs  increase  the  tnuscular  energy  of  the  heart,  it  sema 
scarcely  possible  thut  the  enormous  rise  of  presaiire  produced  by  it  can  be  omut 
to  this  alone.  This  a  jiruiri  reasoning  has  received  experimental  confirmation  iron 
Malan  (rjuoted  by  FotliergiU),  Fotliergill,  Goun-at,  and  Ackermann.  who  hivt 
found  by  microaropic  studies  that  the  arterioles  ol  the  frog's  web,  or  of  the  n*s»n- 
tery  of  the  rabbit,  undergo  very  marked  eonlractioti,  even  lo  the  partial  oblitov 
tion  of  their  lumen,  alter  the  exhibition  of  digitalis.  Without  attaching  loo  mudi 
imporlfluce  to  this  evideni'e,  the  finding  of  Traube,  of  Eochm,  and  of  oihert,  ilui 
after  section  of  the  cord  high  up  the  arterial  pressure  is  either  elevated  not  at  all 
or  not  nearly  so  much  by  digitalis  aa  in  the  normal  animal,*  is  a  strong  indication 
that  the  drug  increases  the  arterial  pressure  largely  by  increasing  the  peripherd 
refiifitanco  without  centric  vaBO-tnotor  stimulation.  There  is,  moreover,  much  Mil 
weightier  evidence  of  the  truth  of  this  conchasion. 

It  has  lieen  demonstrated  by  Bruiiton  and  Tunnicliffo,  that  during  an  inhibiiorf 
cardiac  arrcBt  the  Uood-pressure  aiiUts  much  less  when  digitalis  is  given  limn  mthoul 
it.  Decisive  are  the  independent,  though  conaenlaneous  reseurciies  of  Ringer  &nil 
Sainsbury  anil  of  Dotiaideon  and  Stevens,  who,  using  the  method  of  Gaitkell  nioiv 
or  leas  modified,  have  apparently  proved  that  digitalis  aets  upon  the  walls  of  thf 
arterioles.  They  destroyed  the  nerve-centrrs  of  a  terrjipin,  excitM^d  tJie  heart,  aod 
winnected  bottles  in  such  a  way  with  the  blood-^'csaels  that  litiuids  would  run  through 
the  arteries  and  come  out  through  the  veins.  Under  such  cireumslances  (hey  notfl 
a  marked  reduction  of  the  rate  of  flow  when  soluble  digitalin  wa-s  placed  in  the  arti- 
ficial senim.  Tliat  in  the  normal  mammal,  under  the  influence  of  digitalis,  there  s 
pronounced  contraption  of  the  blood-vesaola  seems  also  lo  be  proven  by  the  experi- 
ments of  John  C  Hemmetcr,  made  with  Ludwig's  slromuAr.  in  which  it  was  fotmd 
that  the  velocity  of  the  blood-current  was  markedly  decreased  by  digitalis,  though 
the  presBure  was  increased.  R.  A.  Kohertt  in  a  series  of  expcrimenla  similar  ia 
principle  to  those  of  Ringer  and  Sainsbury.  but  made  upon  the  escised  kidney, 
found  that  digitalis  retards  greatly  the  flow  of  liquid  through  the  organ,  and  there- 
fore acts  directly  upon  the  coats  of  the  smaller  vesseb;  also  that  digitalis  and  the 
nitrites  are  mutually  antagonistic. 

It  may  be  considered  as  definitely  proven  that  digitalis  lias  a  dirert  action  upM 
the  tonlh  of  (he  nrtcriohs.  but  it  ia  highly  probable  that  it  alto  arts  upon  Iht  raw- 
wotor  ci-ntre  in  the  moluUa.  In  a  aeries  of  plethyamogniphic  experiments  in  which 
digil^lin  and  digitoxin  were  employed,  Gottheb  and  Mognua  found  that  the  local 
action  of  digitalis  upon  the  blood-veBscIa  is  especially  manifested  in  the  region  of 
the  splanchnic  distribution,  although  contraction  even  of  the  volume  of  the  bnun 
of  the  dog  was  demonstrated  aa  produced  by  digitoxin.  As  it  is  probable  that  lh» 
splanchnic  nerve  almost  always  dominates  the  general  blood-pressure,  a  Bpeeiol 
Busceptibility  to  the  aclion  of  digitalis  ia  not  surprising. 

■  Thwc  pKppHmentfl  havp  bpcn  mntradipTprt  bv  Ackprmanti,  irlio  ^latp^  Ihiil  be  hsi  dubt 
timr"  rul  IlkD  fipinal  cnrd  oniE  wiihuui  piLCFpiiou  Tounc!  n  vory  miirktd  rim  of  BrlrnnJ  prtHutrfbUov 
'he  injpaliiin  fif  iliKitcilrf*.  L'nforluiiBlpty.  none  of  lliew  exprriiiienld  have,  iltat  we  are  kwait  ot 
b«?n  pubkinlinl  in  jpint],  and  1i  JB  lliErBfurD  tmpoAF^Jblc  In  aniUyie  or  \tt  ipcvdciIp  them:  bur  Qtn 
ISchmidl'*  JifhitiltrfitT.  civiii.)  expfrBseR  Ihp  opinion  ttuir  .^rkennann  did  n"l  fully  divule  the  oonl 
iu  hin  enperimpTil".  (lOri  hJin>wh  found  IlkAT  a  rifir  in  prtiducrd  by  digiuUla  after  division  of  Lite 
cnni,  hut  of  fn  umall  (tn  amount  il<i  rendily  |F>  tke  accounted  tor  by  the  inereaned  power  <«f  ihe  ht«rt. 

t  Koheri  fp*lpd  Two  j'pi-riinenpcit  rfif/Wuj-ii  luid  digilnlrin  whieli  bad  bwji  ^uiipli«l  by  Sehmwdfr- 
b«nc.  their  dil'covprer,  and  found  ihai  In^tenH  of  DonlrHtm^  Ihe  vesrfilH  of  i\ib  kidney  they  acnvelf 
dJIatMl  iheoi  and  incrciLjviJ  the  flow  uf  liquid. 


CARDIAC  STIMULANTS 


225 


A/an. — According  to  our  experience,   decidi^d   thurapeiillc   doeea   of  digitalis, 

maD,  produce  great  reduction  of  the  puIse-rBi.e  and  eometimes  dlcrotiem  of  the 

1,  and  ini'reose  the  size  and  force  of  the  wuve,  at  the  same  time  augmcDting  the 

t«DsiaD.    Poisonous  doses  induce,  after  a  time,  increase  of  the  pulse-rate. 

itb  smallness  of  the  wave. 

Sphygmognkphic  studies  of  the  effect  of  digitalis  upon  pereons  suSering  from 
l-vkrioua  acute  Mid  chronic  dlseaiica  have  been  mode  by  Legroux,  Bordier,  Cooaton- 
Itine  Paul,  and  Paul  Lorrain.    The  probloma  oiffereil  by  these  gentlemen  are  k)  com- 
l|)tejc  as  to  render  a  detailed  study  almoet  impossible;   but.  as  a  whole,  their  tracings 
[aee'ni  to  confinn  our  peraonol  experience.     Paul  Lomiin  calk  attention  to  the  fnct. 
itfaat  when  tbe  drug  has  reduced  the  pulse-rate  very  greatly  a  second  abortive  syalolc 
['Cait,  on  auscultation,  sometimes  be  heard  occurring  during  the  long  diastole,  and 
[iKUiie    of   his   Kphygmographic    tracings    are    markedly   dicrotic.      It    is   evident 
|tli&t  in  tnon  the  second  systolic  movement  occurs  precisely  as  id  animals;   and 
seems  very  certain  that  the  proposition  framed  for  the  lower  mammals  applieM 
to  man. 
Wheo  tbe  pulse  has  been  reduced  by  digitalis  to  40  or  SO  a  minute,  the  change 
[from  tbe  recumlient  to  the  erect  position  will  not  infrequently  suffice  to  alter  at 
■  iiA  character,  so  that  It  will  become  small  and  rapid,  even  150  per  minute, 
explanation  of  this  seems  to  be  that  the  heart  oF  such  a  ptatient  is  just  in  the 
sitiou  in  which  the  diastolic  impulse  is  being  overcome  by  the  excessive  aystolic 
stimulation  of  the  drug.     While  the  patient   is  recumbent,  the  line  is  not  passed 
ewer,  but  the  additional  Rttmulolion  of  the  erect  pot«ition  carries  the  heart  beyond 

tbe  limii  of  regular  diastole,  and  the  over-eiTecta  of  the  dnig  are  at  once  manifested, 
VrinaTy  Sctrelion. — The  influence  of  digitalis  upon  urinary  secre- 
ion  in  health  has  been  studied  by  numerous  observers,  with  such 
diverse  results  as  to  prove  that  the  action  of  the  drug  on  the  kidneys 
is  en  inconsistent  and  varying  as  to  render  it  probable  that  it  is  in 
great  measure  indirect  rather  than  direct.  Thus  Jorg,  Hammond, 
and  Bninton  have  found  the  secretion  more  or  less  decidedly  increased, 
and  Horaolle.  Winogradoff,  Stadion  and,  according  to  Brunton,  also 
Krahmcr,  Kluyskens,  ■  Vassal,  and  Shohl,  have  found  it  either 
uninfluenced  or  diminished.  Kaufmann  has  foiuid  it  uniformly 
dimini.-hefi  in  the  dog. 

Investigations  made  upon  the  action  of  digitalis  upon  the  elimi- 
iiialion  of  organic  matters  through  the  kidneys  have  yielded  such 
contradictory  results  that  at  present  tbe  conclusion  seems  justified 
that  the  drug  has  no  consistent  dominant  influent^e  upon  the  output 
either  of  nitrogenous  or  inorganic  solids  through  the  urine. 


I 


Tbe  urea  in  the  apparently  very  careful  experiments  of  Winogradoff,  of  Stadion, 
of  Hammond  was  diminislied,  while  in  the  almost  equally  elaborate  experi- 
Dtfi  of  Itrunlon  it  was  increased.    All  four  observers  noted  lessening  of  the  chlo- 
Uigerand,   using  the   crystalliied   digitahn   of   Nativelle,  foimd   his  urine 
twenty-five  per  cent,  but  his  urea  diminished  twenty  per  cent.     Auguste 
^Iteusnier  has  sought  without  success  for  sugar  in  the  urine  both  of  patients  taking 
large  doses  of  digitalis  and  of  rabbits  poisoned  with  the  drug.     Kaufmann  states 
■hat  digitalis  leaves,  or  preparations  which  produce  local  Irritation,  cause  in  the 

idoK  an  increase  in  the  elimination  of  urea,  but  that  when  digitalin  was  given  in 
eolution  the  escTCtion  of  urea  was  diminished.  C!.  P.  Sereschnikow,  as  the  result 
of  esperimenta  upon  man,  Qnds  that  digitalis  has  no  pronounced  constant  effect 
>q»a  Ditrogeoaua  elimination.  He  is  confirmed  by  Alex^veky,  while  I.  Beljikow 
■wwrtn  that  the  drug  Increases  the  oiinunatiou  of  the  chlorides,  sulphates,  and 
phoNpbfttM. 
^ 
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Temperature. — Toxic  doses  of  digitalis  lower  the  temperature  t 
number  of  degrees  in  healthy  men  and  animals.  It  would  seem. 
however,  thut  the  fall  of  temperature  is  generally.  If  not  alwars 
preceded  by  a  rise,  as  has  been  noted  by  Bouley  and  Reynal,  U 
Dum^ril,  Demarquay,  and  Lecointe  (quoted  by  Brunt.on),  by  Hirli, 
by  Legros,  and  by  Gourvat.  Kaufmann  believes  that  sufh  rise  ii 
due  to  the  lotal  irritation  caused  by  the  drug,  and  asserts  that  if  bo 
irritation  be  produced  there  is  always  in  the  anima)  n  fall  of  rcrUi 
temperature  (0.4''-0.5°C.)  after  even  a  feeble  dose  of  digilaliii. 

The  effect  of  therapeutic  doses  in  the  normal  condition  has  nol 
been  closely  studied,  that  we  are  aware  of.  But  in  a  number  of  ca-fs 
chiefly  of  pneumonia,  Z.  E.  Coblentz  foimd  that  about  twelve  hum 
after  the  fall  of  the  pulse  there  was  also  a  fall  of  temperature.  Tlit 
tendency  of  our  present  knowledge  is  to  connect  the  changes  tt 
temperature  induced  by  digitalis  with  the  changes  of  the  circulaliuu , 
and  it  seema  very  po.ssible  that  therapeutic  doses  in  health  nay  t» 
found  to  increase  bodily  heat,  although  in  fever  they  may  diminifh  it 

SUMMARY.— It  wrould  appea,r  to  follow,  ttora  experiments  upon 
froga,  that  the  toxic  dose  of  digitalis  primarily  inhibila  reflai 
action  by  stimulation  of  Botschenow'a  centre,  and  subsequently 
directly  paralyzes  the  motor  tract  of  the  spinal  cord.  This  ID' 
fluence  la  not,  however,  very  apparent,  even  in  the  lower  tnas' 
mala,  and  in  the  human  individual  the  symptoms  of  digtlaUB- 
poisoning  are  chiefly  manifested  In  irritation  of  the  stomach  Bad 
disturbance  of  the  circulation,  death  Anally  occuTrmg'  in  oollapee, 
sometimes  preceded  by  delirium,  st;upor,  or  convulaions,  tfaou^ 
oonsolousnesa  Is  long  preserved.  The  therapeutic  dose  of  diglt&llti 
acts  almost  solely  upon  the  circulation,  slowing  the  rate  aod  in- 
creasing the  force  of  the  heart's  beat  by  a  direct  stdmulatiiig 
action  on  the  pneumogastrlc  nerves  and  upon  the  heart  itself 
By  this  cardiac  influence,  and  also  by  contracting  the  blood-ves- 
sels through  a  direct  action  upon  their  walls,  and  also  probablj 
upon  the  vaso-motor  centres,  the  therapeutic  dose  of  digltall* 
enormously  increases  arterial  pressure.  Probably  by  its  direct 
Influence  upon  the  heart-muscle,  and  also  by  etlmulatinK  the 
pneumogaatrtc  or  trophlo  cardiac  nerve,  and  by  Increasing  tbe 
blood-supply  of  the  heart,  in  certain  diseased  conditions  digitftlit 
acts  not  only  as  a  cardiac  stimulant,  but  also  as  a  cardiac 
tonic.  In  the  &og  the  heart  stops  in  systolic  spasm ;  the  maxo- 
mallan  heart,  after  going  into  a  condition  of  flbriliary  cootnc- 
tlons,  oeaaea  all  movement  In  diastole.  The  active  principles  oi 
digitalis  are  absorbed  and  probably  eliminated  through  the  Ud' 
neys,  though  in  health  the  diuretic  action  of  the  drus  is  ex- 
tremely uncertain.  Upon  the  alimentary  canal  dlffitalia  acta  ae 
an  Irritant,  afTecting  the  stomach  more  than  the  intestines,  and 
often,  when  in  full  dose,  producing  gastric  pain  and  vomiting- 

TherapeutJcs. — The  chief  clinical  use  of  digitalis  is  in  diseuo 
of  the  heart;  and  from  what  has  been  said  of  its  physiological  actiim 
it  lo^cally  follows  that  it  should  be  useful  in  loss  of  cardiac  powu. 
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When  the  miKcIe  of  the  heart  b  for  any  reason  unequal  to  the 
task  eet  it,  the  systoles  become  rapid  and  imperfect,  and  by  this 
irregular  action,  the  ventricles  neither  completely  filhng  nor  com- 
pletely emptying  themselves,  increase  the  embarrassment.  Under 
these  circum.=tances.  digitalis,  by  lengthening  the  diastohc  pauses 
and  increasing  the  force  of  the  systolic  contractions,  causes  the  ven- 
tricles to  fill  themselves  completely  in  the  one  and  to  empty  them- 
selves completely  in  the  other  act.  By  subduing  irregular  action 
through  the  inhibitory  nerves,  and  by  energizing  the  muscular  power 
of  the  heart-walls,  the  remedy  is  of  incalculable  service,  and,  increas- 
ing arterial  tension  all  over  the  body,  causes  the  disappearance  or 
lessening  of  symptoms  due  to  low  pressure  in  the  arteries. 

It  is  a  logical  necessity,  if  our  reasoning  as  to  the  physiological 
action  of  digitalis  has  led  to  a  correct  result,  that  the  drug  should  be 
of  the  greatest  service  when  the  lesion  is  simply  loss  of  cardiac  power; 
and  clinical  experience  tallies  with  this  a  priori  argument.  In  simple 
dilatation,  or  in  simplf  jailurr  of  the  cardinc  muscle  «"ithout  degenera- 
tive changes  or  vah'ular  lesion,  the  results  of  the  use  of  digitalis  are 
most  favorable. 

On  the  other  band,  in  timple  hypertrophy  digitalis  does  harm, 
and  should  never  be  used.  It  must  be  borne  in  mind  that  although 
this  agrees  with  what  the  experimentalist  has  proved  to  be  the  action 
of  digitalis,  yet  it  was  discovered  independently  as  a  clinical  fact  by 
practitionns.  Thus,  Niemeyer,^ — who  ridiculed  experimental  thera- 
peutics because  he  would  not  take  the  trouble  to  study  it  deeply 
and  practically  and  was  therefore  incapable  of  understanding  it. — 
aaj-s,  "Hgitalis  in  pure  tmoomplicated  hypertrophy  is  imsuitable. " 

VaUTilar  lesion  of  ihe  heart,  as  is  well  known,  gives  rise  imder 
unfavorable  circumstances  to  dilatation,  but  in  favorable  cases  to 
hypertrophy,  or  ralhcr  in  the  great  majority  of  cases  to  hypertrophy 
with  dilatation.  Following  out  the  principles  already  inculcated,  it 
might  se«m  at  first  that  the  use  of  di^talis  in  hypertrophied  hearts 
with  valvular  lesion  ought  to  be  reprobated.  But  it  is  known  clini- 
cally that  digitalis  often  does  good  in  valvular  lesion  vnih  enlarge- 
ment of  the  heart.  The  results  of  logical  deductions  from  our  physio- 
logical conclusions  as  premises  are.  however,  not  really  at  variance 
with  this.  It  must  be  borne  in  mind  that  structural  hypertrophy 
and  functional  b>'pertTOphy  are  different  things:  by  this  is  meant 
that  although  a  heart  be  enlarged  and  absolutely  stronger  than 
normal,  yet  it  may  be.  relatively  to  the  work  required  of  it,  weak. 
Thus,  if  1  represents  the  normal  work  of  the  heart  and  1  its  normal 
power,  if  the  former  be  increased  to  4  and  the  latter  to  3  the  heart 
is  really  in  the  position  of  a  weak  organ,  although  possessed  of  three 
times  its  original  strength.  Hence  it  is  that  digitalis  is  often  uaeftd 
in  valvular  disease  with  hypertrophy.  In  the  vast  majority  of  cases 
the  heart  with  diseased  valves  is  in  the  position  just  spoken  of;  but 
sometimes  the  work  advances  only  to  2  and  the  strength  to  3;  then 
the  hypertfophy  being  exoessi^'e,  digitalis  increases  the  difficulty. 
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In  mitral  insufjiciency  and  in  mitral  stenosis  digitalis  is  often 
great  servipe.  It  is  evident  that  in  both  instancDg  the  valvular  i 
leads  as  its  first  result  to  pulmonic  hyperemia.  How  docs  the  iligil 
lessen  this?  In  the  case  of  stenosis,  the  diastole  being  lengthened 
by  the  remedy,  the  auricle  is  afforded  more  time  to  empty  ilseK  into 
the  ventricle  through  the  narrowed  orifice,  and  at  the  same  time  is 
strengthened  in  i!s  contracting  power;  evidently,  then,  the  lefi 
ventricle  when  its  systole  occurs  will  have  much  more  to  contrut 
on  than  before  the  digitalis  was  administered,  and  the  amount  of 
blood  in  the  systemic  circulation  will  be  increased, — i.e.,  the  amouaka 
in  the  pulmonic  circulation  will  be  diminished;  further,  the  n|jlj| 
ventricle  will  have  greater  power  afforded  it  to  force  the  blood  through 
the  lungs. 

In  mitral  insufficiency  the  mechanism  is  different,  but  the  result 
is  the  same.  The  increased  power  of  the  systole  will  throw  propor- 
tionateiy  more  blood  through  the  aortic  oriBce  than  through  (W 
partially  open  valve.  The  opening  at  the  insufficient  mitral  vaire 
is  much  smaller  and  more  obatiurted  than  the  aortic  orifice.  Ab  tht 
force  or  rapidity  of  the  current  increases  under  the  action  of  digital^, 
the  friction  becomes  greater  at  both  orifices,  but  the  ratio  of  increa*  i 
is  evidently  far  higher  in  the  small  choked  mitral  leak  than  in  tbe  | 
wide  aortic  opening.  Hence  tlie  large  orifice  constantly  gains  upoi 
the  smaller  as  the  cardiac  force  is  increased,  and  more  blood  pasang 
into  the  systemic  circulation,  the  pulmonic  vessels  are  relieved. 
Again,  the  right  ventricle  shares  the  stimulant  action  of  the  druj!. 
and  acts  more  strongly  upon  the  pulmonic  circulation,  resisting  the 
direct  backward  flow  from  the  auricle.  There  are  cases  of  mitral 
cardiac  disease  in  which  digitalis  seems  to  be  indicated,  but  when 
given  acts  unhappily.  In  some  of  these  cases  the  augmented  distres* 
is  probably  caused  by  a  strain  upon  the  auricles.  If  the  ventricle  b* 
already  too  strong  for  the  auricle,  and  if  by  virtue  of  a  very  patulous 
mitral  valve  the  backing  of  the  blood  Upon  the  auricle  is  very  easy, 
it  is  readily  understood  how  increasing  the  power  of  the  ventricle 
may  augment  the  auricular  strain.  Especially  is  this  consideration 
important  in  the  light  of  Kaufniann's  researches,  which  seem  to  show 
that  the  ventricle  is  more  affected  by  digitalis  than  is  the  aurirle, 
and  hence  that  a  stimulated  ventricle  may  have  to  be  met  by  t 
non-stimulated  auricle. 

In  aorti-r.  conslrSHion  digitalis  i.s  useful  when  the  heart-pewer 
begins  to  fail.  In  these  cases  compensatory  hypertrophy,  with  slow- 
ness of  action,  is  very  apt  to  occur,  or  even  to  become  excessivt; 
much  more  frequently  doe.s  this  hapjjen  than  in  mitral  disease.  .Agnin. 
in  aortir  innufjirifnci/  the  prolonged  diastole  of  digitalis  action  favOB 
the  return  of  blood  to  the  heart,  and  is  not  advantageous.  It  is  en- 
dent  that  digitalis  is  not  so  generally  useful  in  aortic  as  in  mitral 
disease;  nevertheless,  when  the  heart-muscle  fails,  and  the  hyper- 
trophy is  not  compensatory,  the  drug  is  useful  in  both  aortic  stenoaf 
and  insutficiencv. 


CARDIAC   STlMt'LANTS 


229 


From  the  considerations  which  have  been  brought  forward,  it 
la  very  evident  that  a  knowledge  of  the  relation  of  the  heart^muscle 
to  the  work  required  of  it  in  any  individual  case  is  much  more 
necessary  to  the  therapeutist  than  to  know  what  valve  ia  diseased. 

In  "  irr'Uabie  heart"  of  soldiers — a  disease  or  fondition  of  cardial- 
irritability  evidently  connected  with  muscular  weakness,  and  very 
probably  dependent  upon  exhaustion  oj  the  inhibitory  nerves — Da 
CostA  found  that  in  the  early  stages  of  the  affection  digitalis  not  only 
act«d  better  than  any  other  remedy,  but  even,  when  administered 
continuously  for  some  time,  often  effected  a  permanent  cure.  When 
hypertrophy  had  taken  place,  the  drug  was  of  little  use. 

The  relief  afforded  by  digitalis  in  not  too  inveterate  cardiac  disease 
often  in  a  measure  permanent,  because  the  drug  may  aid  very 
erially  in  the  production  of  compensatory  hypertrophy,     Dilata- 
is  certainly  more  likely  to  occur  when  the  muscular  fibre  is  lax 
and  acting  feebly  than  when  it  is  toned  up  and  in  vigorous  play; 
secondly,  the  stimulus  to  action  in  a  muscle  is  almost  of  necessity 
directly  or  indirectly  a  stimulus  to  its  nutrition;   thirdly,  it  appears 
probable  from  the  researches  of  Ciaakell  that  the  period  of  inhibition 
is  one  of  structural  upbuilding,  and  that  therefore  the  pneu  mo  gastric 
nerve  is  trophic  in  its  nature,  so  lh»t  it  is  probable  that  digitalis, 
fby  stimulating  the  trophic  cardiac  nerve,  benefits  the  cardiac  nutri- 
tion.     Lastly,  improved  systemic  circulation   means  in  a  far  more 
intense  degree  improved  blood-supply  to  the  cardiac  nmsde,  because 
the    coronary   arteries   being  comparatively  small  vessels  springing 
almost  at  right  angles  from  the  aorta,  the  tendency  of  the   blood 
tU    to    flow   onwards;    consequently  a  considerable  degree  of    pres- 
in  the  aorta  as   well    as   resistance   in   the   peripheral    vessels 
necessary  for  the  proper  filling  of   the  coronary  circulation  and 
nutrition  of  the  heart.     These  conditions  are  peculiarly  favored  by 
the  big  slow  pulse  of  digitalis  and  by  the  vascular  constriction. 
I        That  digitalis  exerts  the  nutrient  and  trophic  influence  here  set 
forth  has  Iwen  strongly  confirmed  by  the  research  of  Hare  and  Coplin, 
in  which  it  was  found  that  the  continuous  giving  of  digitalis  to  young 
pigs  produced  a  distinct  increase  in  the  size  and  weight  of  the  heart 
na  contrasted  with  control  animals  of  the  same  litter. 

If  in  aneurism,  or  in  general  ca-pUlary  atheroma,  there  be  increased 
reMstance  to  the  circulation,  and  the  heart  have  not  sufficient  power 
lo  meet  this,  digitalis  may  be  useful,  but  must  be  employed  with 
caution.  It  not  only  increases  arterial  pressure,  but  also  causes  the 
^  pitls<^-wave  to  be  of  enormous  size  as  well  as  jxiwer.  so  that  there  is 
■  great  danger  of  distending  and  tearing  open  the  thinned  wall  of  an 
^Baortic  aneurism.  The  use  of  digitalis  for  the  purpo.se  of  "quieting 
H  the  circulation"  in  aneurism  is  very  dangerous.  We  have  seen 
^^immediately  fatal  hemorrhage  produced  thereby. 
H  In  cardiac  dropsy  digitalis  is  of  service  probably  not  only  by 
H  regulating  through  the  heart  the  circulation,  and  by  evacuating  the 
H  surplus  fluid  through  the  kidneys,  but  also  by  an  action  upon  the 
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vessels,  vaso-motor  weakness  being  evidently  a  strong  factor  in 
production  of  dropsy. 

In  endocarditis  and  in  myocarditis  with  marked  irregularity  of  l^ 
cardiac  action  and  falling  power  there  is  naturally  n  strong  impuke 
to  the  administration  of  digitalis.  It  should  be  remembered,  how- 
ever, that  in  an  acute  inflammation  of  the  lining  membrane  of  the  he&H 
the  action  of  the  heart  is  often  really  of  the  nature  of  an  excilemcfil. 
and  that  therefore,  it  would  a  jmori  be  expected  that  digitiilis  wou 
do  harm  rather  than  good.  Rostrained  by  this  belief,  we  have  nev 
used  digitalis  boldly  in  this  condition,  but  from  the  doses  given  ha* 
failed  to  perceive  any  good  eflect.  In  the  after-stages  of  an  end 
carditis,  when  the  heart  is  troubled  with  recent  patency  of  valve, 
digitalis  is  a  remedy  of  the  very  greatest  importance,  oftea  relieriag 
the  symptoms  distinctly  and  very  strongly  favoring  the  development 
of  that  comijensatory  hypertrophy  in  which  lies  the  only  hope  of  tlie 
patient.  During  the  exhibition  of  the  digitalis,  however,  the  piifient 
should  be  closely  watched,  and  any  evidence  either  of  overaction  oi 
the  drug  or  of  overgrowth  of  the  heart  should  lead  to  the  euspensioa-^ 
of  the  remedy,  ■! 

In  acute  myocarditis  digitalis  ia  commonly  absolutely  inefficient. 
How  far  its  action  upon  the  njuscle  itself  will  render  it  harmful  is  at 
present  unknown.  ^| 

These  statements  are  so  correct  that  in  cases  of  rapid  degenera^ 
tion  of  the  muscles  from  disease.s  of  the  coronary  artery  the  effect  of 
digitalis  can  sometimes  be  made  available  for  diagnostic  purposffi. 
When  the  symptoms  point  strongly  to  coronary  artery  disea.ses,  and 
digitalis  freely  given  fails  to  exert  any  perceptible  ndueace  upon 
the  heart,  the  prognosis  is  most  grave. 

Digitalis  in  large  doses  is  a  valuable  cardiac  stimulant  in  syncojtt 
or  sudden  collapse  from  hemorrhage  or  other  cause.  To  overcome 
its  slowness  of  action  we  have  used  it  hypodermically  often  with 
excellent  etfects.  From  twenty  to  thirty  minims  (1.3-1.8  C.c.)  of 
the  tincture  should  be  injected  into  the  arm,  and  repeated  in  half 
an  hour  if  absolutely  necessary,  or  a  grain  (0.06  Gm,)  of  digitalin 
may  be  substituted.  In  these  conditions,  however,  strophanthin  is 
probably  better,  because  more  prompl. 

In  many  cases  of  general  debility  or  so-called  neurasthenia,  al- 
though there  may  be  no  disease  of  the  organs  especially  concerned 
in  the  circulation,  the  latter  is  exceedingly  feeble  and,  as  a  conse- 
quence, all  portions  of  the  system  are  imperfectly  supplied  with  blood. 
Under  these  circumstances  preparations  of  digitalis  are  very  useful 
as  general  tonics, 

A  number  of  eminent  physicians  assert  that  they  have  obtained 
excellent  results  by  the  use  of  half  an  ounce  of  the  tincture  of  digitalis 
in  the  treatment  of  delirium  tremens,  especially  in  those  cases  in  which 
the  pulse  is  very  soft  and  feeble.  The  evidence  of  the  value  and 
safety  of  the  remedy  in  such  cases  is  too  strong  to  be  overlooked, 
but  does  not  indicate  the  jwssession  of  narcotic  properties  by  the 


ug.     The  real  and  sleep  which  have  followed  the  administration 

have   probably  been  the  result  of  the   cardiac  stimulation  and  the 

increased  flow  of  blood  to  the  nerve-rentres.     Enormous  doses  of 

bgi talis  are  tolerated   in   these   cases,    probably   boeauae  the   heart 

ths  become  by  long  habit  very  much  benumlwd  to  the  influence  of 

timulanU.     Their  use  is  not,  however,  entirely  free  from  danger. 

Di^talis  is  a  very  important  remcdj'  in  the  treatment  of  poison- 
ig  by  auch  substances  as  muscarine,   delphinine,  aconite,  and  the 
kitrit«s.  which  have  been  proved  to  be  directly  antagonistic  to  it  in 
action  upon  the  heart. 

Dobie  reports  a  caac  ot  rei-ovcty  after  ihe  ingealion  ot  an  ouin«  of  Fleming's 

ilM-ture  of  aconite,  apporently  due  lo  the  hjpoderniiii  injection  of  twenty  uiiiiirpa 
tinrture  of  digitalis  and  the  exliibition  by  the  momh  of  three  dosoa  in  an  hour  of 
mlMure  of  tincture  of  digitalis  (one  dracliin  eucli  dotte),  brandy,  and  ammonia. 

Digitalis  is  often  of  great  value  in  various  acute  diseases.*  such  as 
adynamic  pneumonia  and  adunamic  fevers,  by  maintaining  the  heart's 
action.  It  can  have  no  effect  u|ji>n  the  diseases  themselves,  but  may 
help  most  opportunely  to  sustain  the  heart  during  a  crisis  or  a  period 
of  strain  upon  it.  When  in  any  form  nf  pni-umoniaf  the  right  heart 
is  yielding  to  the  strain  nf  forcing  blood  through  pulmonic  capillaries 
kNTPSsed  upon  and  reduced  in  their  aggregate  lumen  by  exudation, 
""jgitalis  may  Ire  of  service. 

With  the  idea  that  iligitalis  is  an  active  aiiiipyrrlli-.  it  has  been 

icribed  in  various  acute  diseases,  sometimes  wilh  asserted  good 
iults.  There  seems  to  be  no  good  physiolofpcal  basis  for  the  anti- 
pyretic use  of  digitalis;  but  some  clinical  evidence  in  favor  of  such 
sction  is  furnished  by  the  records  of  Wunderlich,  according  to  which 
from  half  a  drachm  to  a  drachm  nf  digitalis,  given  in  divided  dose 
during  three  or  four  days  in  the  second  or  third  week  of  severe  typhoid 
fever,  immediately  produced  a  slight  fall  of  temperature  in  a  large 
proportion  of  the  cases,  and  sometimes  a  con.^iderable  fall.  Far  more 
extensive  and  complete  observations  miLst  be  made  upi>n  a  rising, 
not  a  falling  temperature  Iwfore  any  satisfactory  conclusion  can  be 
reached.  At  present  Ihe  antipyretic  use  of  digitalis  should  be  purely 
tentative.  In  puerperal  fever  Winkel  believes  that  digitalis  does  good 
by  its  action  on  the  heart,  by  contracting  the  arterioles  of  the  uterus, 
and  by  lowering  temperature. 

The  property  of  causing  contraction  of  all  unstriped  muscular 
fibres  has  been  attributed  to  digitalis,  but,  while  Ihe  probabilities 
are  certainly  such  as  to  invite  investigation,  we  have  no  definite 
knowledge  upon  the  subject.  Dickenson  asserts  (hat  it  has  a  power- 
ful action  in  causing  the  Uterus  to  contract  and  to  arrest  hemorrhage, 
— in  menorrkaiiia.  a  few  minutes  after  an  ounce  and  a  half  of  the 


•  ConouLt  Haakel  IBrili^  arui  Fnniffa  .'^nUco-Cfiimrmeat  Reviev^  uxi.  £13).  Gnmnhitw 
(DiiMin  Qua'lrrlu.  June,  1S73).  and  Anitlr,  (London  Prtu^ilimtr.  SBptptabcr.  1873). 

t  AccoMi***  to  the  ffxpflrimentj  of  F,  BaiinnD  M.  f.  B.)  tlie  ni}??!!!!!  Icxjcjiy  »jf  blocxi-flerum 
lod  nf  untt^  'tiTnijii^hfr*  very  ^tv^i^v  iJi  pneumonia,  but  14  in  larK?  tnBKj>ijrv  rBBlarcd  under  tbe 
ictidfk  of  ilivittZu. 
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infusion  is  swallowed,  severe  pains  resembling  those  of  the  first  slagf 
of  labor  coming  on,  with  a  momentary  profuse  discharge  of  blow) 
and  clots,  if  there  be  any  present,  followed  by  arrest  of  the  flow  (o: 
hours.  Stadion  states  that  digitalis  is  capable  of  temporarily  W 
completely  annulling  the  activity  of  the  sexual  organs,  and  that  it 
may  be  regarded  as  a  true  an  aphrodisiac.  M.  Gaunot  makes  the  an 
assertion,  and  advises  the  use  of  the  drug  in  sjxTrmUorrkaa. 

Toxicology. — In  poieoning  by  digitalis,  the  first  symptom  of 
any  severity  is  generally  vomiting  of  mucus  and  bile,  very  violent 
and  very  often  repeated.  At  the  same  time  a  feeling  of  heat  of  tfit 
head,  disordered  vision,  and  vertigo  manifest  themselves.  The  pulst 
at  this  time  in  the  horizontal  position  may  be  full  and  strong  and  slow, 
but  on  the  patient's  rising  becomes  weak  and  rapid.  The  face  is  pale. 
The  vomiting  continuing,  profound  prostration  comes  on,  and  the 
pulse  becomes  feeble,  small,  and  irregular,  although  the  beat  of  tiif 
heart  may  be  strong  and  hard.  The  eyes  are  very  prominent,  the 
pupils  fixed  and  dilated;  *  according  to  Tardieu,  an  almost  diagnostic 
symptom  is  the  blue  color  of  the  sclerotic.  Abundant  sahvation 
sometimes  occurs.  Intense  headache  and  pains  in  the  back  or  lirabi 
are  often  complained  of.  Diarrhipa  is  very  generally  present;  llw 
urine  may  be  suppressed.  The  intelligence  ia  often  perfect  in  the 
midst  of  profound  collapse,  but  delirium  more  or  less  violent  finally 
comes  on.  Death,  usually  preceded  by  stupor  or  by  convuifiions, 
takes  place  most  frequently  in  one  or  two  days,  but  ha.s  occurred 
late  as  the  tenth  day  and  as  ejirly  as  three-quarters  of  an  hour.t 

H.  O.  Hall,  in  accordance  with  the  previous  statements  of  Do 
ziez  and  other  French  writers,  states  that  when  given  only  in 
medicinal  doses  digitalis  may  produce  hallucinatioDs  and  even 
violent  delirium.  Such  results  must,  however,  be  an  extremely 
rare  phenomenon. 

In  the  majority  of  cases  of  digitalis-poisoning  the  patient  recoven. 
When  this  happens,  the  symptoms  gradually  ameliorate.  Cardise 
weakness,  and  even  a  bruit  de  souffle,  with  more  or  less  exophthal- 
mos,t  are  said  to  have  persisted  for  weeks  in  some  cases.  In  poison- 
ing by  digitalin  the  symptoms  are  those  of  rapid  digitalis-poisoning,— 
violent  vomiting,  intense  cephalalgia,  and  sometimes  rachial^ 
irregular,  feeble,  intermittent  pulse,  and  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known. 

A  large  teaspoonful  of  the  tincture  is  said  to  have  caused  alarming  BjmptoBa 
in  a  young  puerperal  woman  (Tardieu);  twenty  grains  of  the  extract  proved  htil 
on  the  tenth  day  (Tardieu>,  and  two  and  a  half  grammea  of  the  leaves  in  infunoD 
on  the  fifth  day  (Tardieu);  fifty  granules  (one-fiftieth  of  a  grain  each?)  of  digitalin 
have  been  recovered  from  (Tardieu);   about  one-fourth  of  a  grain  of  digitalin  pro- 

■  Hsuber  [itBnch.  Mffd .  ITorA-mic*.,  1890)  details  K  case  of  death,  due,  mceordinc  ta  hii  WU. 
to  dJEitalis-poisoning,  viTb  couTraolioD  at  the  i^udIIb. 

t  See  case  reporled  by  M.  Batlh  (quoted  hy  Tardieu).  In  a  case  o(  poisoning  by  l«n  cramiu* 
of  <ino1ur«  at  dicJtalL?,  >^ui  iq  eoniain  Iwenly  iQiLliKrammes  of  iligitalin.  Iho  eyinptoiTis  wen  rfiauV 
ine,  ftroftf  pain  in  Ihe  head,  nnwtralion,  a  very  small  pulse. — ^O  perminule, — anuria,  and  aiyiMlia 
bnjit  hoard  ovor  rhp  whnle  lifart.  having?  il?  maximum  intenflily  at  Ihe  b^s».  Reoovery  oecunv 
ia  two  days  tMhn.  ,S'uc.  dc  M/d.  dt  Bordeaux.  1884.  397). 

t  a.  II.  M.  C.  July.  1S74. 
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lueed  very  %noIpnt  but  not  lethal  symptoms.  In  the  only  fnlal  caw  o(  digitnlin- 
Ktiaoning  wc  know  of  (.4^aire  Couly  ilr.  In  Pttmtrraiii).  the  amount  Ingested  wa« 
mknown.  In  »  case  reported  by  Ff»nk  Radcliffe,  one-lwentioth  of  a  grain  of  \'ali- 
Ue*!  digilalin  ia  said  to  luivo  caused  vomiting,  proftise  nvrentlng,  feeble,  irregular, 
.tCTmitl«nt  pulse,  shallow  and  alow  roapiration!i,  con^a,  ending  in  recovery. 

The  Ireatment — after  the  evacuation  of  the  stomach  and  bowels, 
d  the  very  free  administration  of  tannic  acid  (us  the  best,  although 
unreliable,  chemical  antidote) — should  consist  in  the  exhibition  of 
Dpium,  strychnine,  and  alcohohc  stimulants,  with  rest  in  the  hori- 
ntol  position.  We  know  of  no  recorded  experiencea  with  the 
antagonistic  poisons  to  digitalis,  such  as  aconite  or  muscarine. 

E.  Zugsmith  reports  a  ca.^  of  violent  cumulative  action  of  digilalin  In  an  infant, 
whjcb,  acting  upon  the  theory  that  fever  overcomes  (he  cardiac  influence  of 
li^tAlia,  he  ejcpoeed  the  child  to  high  temperature  in  a  vapor  balh  ut  1*20°  P.,  nith 
imediate  relief  of  the  Eymptoms.  After  sixty  hours  tile  ttymptoms  liad  Hufliclently 
disappeared  to  allow  the  removal  of  the  child  froiu  the  balh. 

Two  coses,  one  ending  fatally,  of  what  may  be  considered  chronic 
d'ifiiai'S- poisoning  have  been  reported  by  Kohnhorn.  The  symptom.-! 
were  loss  of  appetite,  tinnitus  aurium,  vertigo,  lowering  of  the  rate 
and  force  of  the  pulse,  diarrhcea,  weakue.ss,  general  auemiu,  and 
8>'ncopal  attacks.  The  only  lesion  found  at  the  autopsy  was  con- 
ion  with  ecchymosis  of  the  gastro-inteRtiual  mucous  membrane. 
Administration. —  Digitalis  may  be  given  in  emergencies  where 
ingle  doses  are  administered,  in  much  larger  quantilies  than  those 
tgiven  as  the  usual  doses.  Thus,  of  the  tincture,  two  fluidrachms 
T  even  half  a  fluidounce  may  be  exhibited;  of  the  infusion,  a  wine- 
_  ul.  Moreover,  in  desj.ierate  cases,  the  physician  is  justified  in 
'  tidUDg  the  risk  of  the  administration  of  repealed  very  large  doses  of 
digitalis.  We  have  seen  a  number  of  cases  of  excessively  severe 
chronic  cardiac  failure,  with  Cheyne-Stokes  respiration,  orthopncea, 
and  almost  absolute  insomnia,  in  which  the  admini-stration  of  half  a 
fluidrachm  or  a  fluidrachm  of  the  tincture  of  digitalis  three  or  four 
times  a  day  has  enabled  the  patient  to  resume  for  a  time  the  ordi- 
nary duties  of  life.  In  almost  every  case  of  this  character,  which  we 
have  watched,  death  has  finally  come  by  sudden  syncope,  while  the 
patient  was  still  going  alwut  and  enjoying  a  comfortable  life.  We 
do  not  believe  that  the  arrest  of  the  cardiac  action  has  been  due  to 
a  direct  action  of  the  drug,  but  to  the  fact  that  the  enormous  doses 
have  stimulated  the  heart  and  steadied  its  ex[)enditure  of  force,  so 
that  it  was  enabled  to  go  on  until  the  last  particle  of  cardiac  vital 
power  was  exhausted.  H.  C.  Wood  further  says  that  in  an  experience 
of  forty-four  years  in  which  he  has  used  digitalis,  frequently  in  enor- 
mous doses,  he  has  seen  but  one  case  in  which  he  thought  it  did  .serious 
harm  by  a  toxic  action.  The  infusion  of  digitalis  is  believed  by  many 
practitioners  to  be  more  active  than  the  tiuctiu-e.  This  is  simply 
because  the  infusion  is  commonly  used  in  much  larger  doses  than  the 
tincture.  Either  preparation  is  efficient  if  properly  made  from  fresh 
leaves. 
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When  digitalis  is  administered  persistently,  its  first  evident  in- 
fluence may  be  suddenly  developed  after  long  delay.  It  is  said  thai 
sometimes  tlie  first  marked  symptom  of  this  so-called  "cumulaiir^ 
action"  is  severe  syncope,  followed  by  paraplegia,  vomiting.  di»f- 
rhfea,  delirium,  general  insensibility,  and  death.  Such  c&aes  must 
be  extremely  rare:  usually  a  sudden  drop  of  the  pulse  is  the  mosi 
serious  effect,  provided  that  the  administration  of  the  remedy  Ix  d 
once  sitspcndfd.  It  is  a  matter  of  much  importance  to  delernune 
when  this  cumulative  action  is  to  be  expected.  It  is  probably  con- 
nected wilh  slow  absorption  and  elimination,  and  is  much  more 
prone  to  occur  when  there  is  no  diuretic  effect.  It  is  also  very  likely 
to  appear  after  tapping:  the  sudden  removal  of  pressure  from  ihe 
vessels  leads  In  the  picking  up  from  the  tissues  of  serum, — saturated, 
it  may  be,  with  digitalis  principles, — and  also  to  Ihe  rapid  absorption 
of  any  digitalis  which  may  be  in  the  alimentary  canal. 


1.t  ll'lvq*^' 


In  a  very  elaborate,  careful  research,  Fraenkel  has  found  that  die;itali8 
sidea  have,  wlien  given  continuously  to  ihe  lower  animaU,  u  very  disiiDci  tei 
to  cumulative  action,  and  to  a  diiddcn  pikssago  of  the  tlirrapeulic  over  into  tlie  totic 
effect.  The  tendency  of  lliis  inHuence  was  much  greater  with  digiluxin  than  wiiti 
digitalinnm  voruni;  indeed,  Fraenkel  found  il  verydilficult  loexperimeDtally  produn 
[narked,  continued  slowing  of  the  pulao  with  dignt'^tin  wjtliout  cauHing  fatal  poiwm- 
ing.  For  the  reason  that  Heide  and  alao  Stokvit  tiave  shown  that  ttie  very  soluUc 
helleboroin,  and  l^ecause  he  himself  has  determined  that  Holuble  Rtrophanthin  hu  i 
marked  tendency  to  cumulative  action,  Fraenkel  Ix-lievea  Ihat  Ihi.s  action  is  due  to 
Bucli  pcmiunencc  of  union  between  the  glucosidra  and  the  heart  tissue  IlukI  th( 
niu>jcle  refuses  lo  ^ve  up  the  glucoside  to  the  process  of  climinatioQ,  and  continiuUr 
adiia  the  new  doaoH  to  ilwlf. 

In  the  cxpcrimenlH  of  Fraenkel,  digit4)xin  waa  found  t«  be  an  extremely  daagei- 
□iis  remedy  in  the  lower  animals.  It  wus  also  made  out  tliat  O.OS  nulligivum 
was  the  Uixic  etjuivaleiit  of  O.JS  of  ■digilahnmn  verum;  so  tliot,  as  far  aa  physio- 
logical c.vpcri  mental  ion  goc(!i,  digi(n.linuni  verum  wus  found  to  l>e  much  safer  and 
much  more  prompt  in  its  action  llian  lllgitoxin. 

T.  Lauder  Bnintou  and  J.  Theodore  Cash  find  Ihat  high  temperE- 
ture  so  affects  the  cardiac  inhibitory  apparatus  in  the  cat  that  ii 
will  not  respond  to  digitalis,  and  believe  that  high  temperature 
greatly  interferes  with  the  action  of  digitalis.  In  this  they  are  abun- 
dantly sustained  by  general  clinical  experience;  very  commonly  in 
high  fever  it  seems  almost  impossible  to  obtain  the  digitalis  pulse,* 
In  pneumonia  and  other  diseases  with  high  temperature  and  a  sudden 
defervescence  .some  care  should  be  exercised  in  the  very  bold  use 
of  the  remedy,  lest  when  the  temperature  suddenly  falls  inordinate 
digitalis  effects  may  appear.  Fear  of  the  cumulative  action  of 
digitalis  should  not  interfere  with  its  persistent  administration  In 
cases  of  cardiac  or  other  disease  in  which  it  is  indicated,  but  should 
lead  the  practitioner  to  interrupt  its  use  at  intervals  so  as  to  allow 

■  It  ia  piutiahle  ttiul  all  active  poiiuua  are  crtntlly  influmcDd  by  higli  Ifrnpcntun.  It  i*  uid 
that  in  onlor  lo  cauw  tlie  dralli  of  dog"  juHoring  fmrn  »ptic  fever,  filtoeii  lo  thirty  per  oenl.  bryoiil 
Iho  onlinary  Intol  dniw  of  the  followinB  poi»ooii  ii  reiiuired;  Mryohninp.  cunue.  moiphioe,  unvpiu 
niootine.  vemlrins.  itiKilBlin.  licllelMrein.  chloral,  farmalilehyile,  iiodiuiii  nllrilc,  eobalt,  lucu 
shloride,  Irau  oliJoriJe.    lSe«  Arch.  d\  Famttteel.  i  Trrap..  viii.  IBOO.} 
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the  clearance  of  the  system.    For  ordinary  cases  the  official  prepara- 
tions  are   preferable   to   any  BO-called    "active   principle"   or  secret 
I  preparation.     Indeed  Kakowski  failed  to  obtain  the  same  stimulant 
I  effect  on  the  isolated  heart,  which  he  obtained  from  the  tincture  or 
infu»on,  with  either  digilalein,  digitalin  or  digitoxin. 

If  a  representative  of  digitalis  in  small  bulk  be  desired,  probably 
the  best  preparation  ia  Merck's  digitalinum  Oernmnicum.*  This 
preparation  has  been  deemed  micertain,  but  according  to  tlie  clinical 
reports  of  Beates  and  the  experiments  of  Arnold  and  Wood,  this  is 
because  it  has  been  habitually  given  in  absurdly  small  dose.  Ac- 
cording to  the  closely  agreeing  results  of  these  investigators,  one- 
quarter  of  a  grain  (0.016  Gm.)  Is  about  equivalent  to  fifteen  minims 
(1  C.c.)  of  the  tincture,  and  repreaenta  the  full  therapeutic  value  of 
digitalis. 

Digitoxin,  according  to  the  experiments  of  J.  P.  Arnold  and  H. 
C.  Wood,  Jr..  of  Zeltner,  and  of  Curioni,  affects  the  circulation  of  the 
lower  animals  as  does  digitalis.  The  tendency  of  it  to  act  cumula- 
tively, so  marked  in  the  ex|>eriments  made  by  I-'raenkel,  has  been 
confirmed  by  Arnold  and  H.  C.  Wood,  Jr.,  and  clinically  by  Zeltner. 
IKgitoxin  is  locally  very  irritant,  and  is  probably  at  least  as  prone 
as  is  digitalis  to  derange  the  digestion,  although  Penzoldt  claims 
that  gastric  irritation  may  be  evaded  by  giving  the  gluco.side  only 
when  the  stomach  is  full.  The  dose  of  digitoxin  must  at  present 
l>e  considered  as  unsettled,  but  one-quarter  of  a  milligramme  (^^5 
grun)  may  be  used  with  entire  safety. 

Zeltner  Foruiders  llmt  onc-i^iuiri.cr  o(  a.  milli^ammo  dliy  crnm)  is  equivuleni 
la  0.235  gramme  (3i  grainsl  of  jKiwdcrpd  digituli.t;  or,  in  other  words,  tlmt  digi- 
toxin is  bIkiuI  oho  iliousuiid  tjnicti  stronger  tlian  tlic  criida  drug.  BoHse  i^dnsidera 
one  miUi^ramrn?  of  digitoxin  as  equal  to  one  gmmme  of  digitalis  (1  to  1000 
leavBs).  and  iift-s  used  tlie  glucoaide  hy  enema  up  to  tKo  and  one-hnlf  niilligniinnies 
B  day  with  excellent  reaulis.  Curioni  gives  the  minimum  orditiary  single  doee  as 
one-half  a  milUgramnie  (^^i  Krain),  the  maximum  as  one  miltlgmmme. 

Hypodermic  Administralion. — When  it  is  desired  to  use  digitali.s 
hypodermieally  the  tincture  is  the  preparation  commonly  preferred, 
and  in  our  experience  it  causes  less  irritation  than  do  solutions  of 
Merck's  digitalin.  It  is  claimed  hy  D.  E.  Hughes  that  if  tlie  tincture 
be  so  prepared  as  to  lje  free  from  fatty  substances  it  is  hypodermieally 
non-irritant.  The  hypodermic  use  of  the  active  principles  of  digitalis 
must  at  present  be  considered  as  tentative, 

Huchard  affirms  thai  liy  means  of  gentle  warmth  an  oily  solution  of  Nntivelle'a 
difcilaiin  <?an  be  made  which,  when  given  hypodermieally,  acta  efficienlly,  and 
dcirs  not  cause  lofjil  irritalion, — dose,  not  to  exceed  one-si xly-fifth  of  a  grain.  It 
IH  stated  by  Madscn,  of  Copenhagen,  that  one  cubic  centimetre  (16  minims)  of  Bo- 
iled Pelit's  solution  will  dissolve  one  milligrumme  (^,  grain)  of  digilojcin.  Of 
«Tirh  a  lii|uid  four  minima  (jf,,  (jrain)  is  th-e  hypodermic  dose.  Pelit's  sohdianr 
(ilycerin,  333  parts;   aleohol,  95  parla;   water  to  1000  parts. 


•  LdobI  irriUtion,  and  evra  the  produilinn  of  BbFcenwu.  tmve  bIm  been  Doled  from  "digi 
vuinus  DbMTVen  l>»idea  nurvlvu.    S»  WilkoBrnki  IDruUdiri  Arehia  I.  Kli«.  Mid,. 
'      Pd  ICMraOt  I.  Mb!.  IVui.,  1S77,  ]l»). 
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APOCYNUM. 

Apocynum  cannabinum  or  dogbane   (also  incorrectly  known  u 

Canadian  hemp)  is  a  milky-juiced  herb  native  to  North  Amerirs 
growing  to  a  height  of  from  three  to  six  feet  and  producing  den* 
t-ymes  of  greenish-white  flowers.  The  rhJKome,  which  is  the  ofEriil 
portion,  occurs  in  pieces  varying  in  length,  from  one-eighth  to  onf- 
third  inch  in  diameter,  of  a  greenish  color  and  a  bitter  nauseous  tastt 
Schmiedeberg  has  separated  from  apocynum  two  principles,  lo 
which  he  gave  the  name  of  apoci/nin  and  apocyncin.  The  lattor  is 
a  glycoside,  while  the  precise  nature  of  apocynin  he  did  not  determinf. 
According  to  H.  C.  Wood,  Jr.,  the  substance  furnished  by  Mervk  4 
Co.  under  the  name  of  apocynin  is  inactive. 


Fluldextmclum  Apocyni 5  to  Ifi  rainiras  (0.3-1.0  C.c). 


I 


Local  Action. — ^Apocynum  is  so  irritant  to  the  aliment.ary  trad 
that  when  given  in  full  doses,  it  acts  both  as  an  emetic  and  catharlic 
and  has  indeed  been  used  clinically  for  these  effects. 

Physiological  Action. ^There  have  been  two  studies  of  tiie 
physiological  action  of  apocynum,  one  by  Dotachewski  and  the  otha 
by  H.  C.  Wood,  Jr.  In  both  these  researches  it  was  shown  that  llie 
drug  has  an  effect  on  the  circulation  similar  to  that  of  digitalis,  caus- 
ing a  marked  rise  of  the  blood-pressure  with  slowing  of  the  pulse. 
followed,  when  the  dose  has  bwn  sufficiently  large,  by  a  marked 
increase  in  the  rate  of  the  pulse  and  a  sudden  cessation  of  the  heart'i 
action.  Both  of  these  investigators  agree  that  the  slowing  of  the  pul.« 
does  not  occur  after  division  of  the  pneuningastric  nerves,  and  it  is 
therefore  probably  due  to  the  stimulant  effect  upon  the  inhibitory 
centres.  According  to  Dotachewski  the  elevation  of  the  blood-pres- 
sure is  largely  dependent  upon  stimulation  of  the  vaso-raotor  centres. 
In  the  experiments  of  H.  C.  Wood,  Jr.,  however,  section  of  the  spititi 
cord  did  not  lessen  the  power  of  apocynum  to  cause  an  elevation  of 
the  blood-pressure,  and  this  observer  attributes  the  elevation  of  the 
pressure  either  to  stimulation  of  the  cardiac  muscle,  or  a  stimulation 
of  the  arterial  walls  directly,  or  both.  Since  both  investigators  agree 
that  there  is  a  contraction  of  the  vessels  of  the  kidney,  it  seems  prob- 
able that  there  is  a  stimulant  influence  directly  upon  the  arteriJ 
walls.  The  character  of  the  pulse-wave  after  the  injection  of  this 
drug  and  the  fact  that  the  heart's  action  is  arrested  in  systolic  spasm, 
as  after  digitalis,  renders  it  probable  that  the  elevation  of  the  blood- 
pressure  is  due  to  simuUaTieovs  stimulation  of  the  heart  arid  of  Af 
vascular  system. 

During  the  stage  of  rapid  pulse  electrical  irritation  of  the  vagus 
fails  to  slow  the  pulse,  indicating  that  there  is  probably  a  late  paraly- 
sis of  the  peripheral  ends  of  the  inhibitory  nerves  of  the  heart. 

Secretion  of  Urine. — According  to  Dotschewski  a  large  dose  of 
apocynum  causes  such  a  marked  constriction  of  the  kidney  vessels 
in  the  normal  animal  as  to  greatly  lessen  the  flow  of  urine  and  msv 
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cause  complete  arrest  of  this  secretion.  When,  however,  there  has 
been  a  failure  of  renal  activity  brought  about  through  the  injectioa 
of  a  depressant  drug  as  chloral,  apocynum  uauaes  n  re-establish  men  t 
of  the  urinary  secretions. 

Nervous  Syxtem. — The  action  of  apocynum  upon  the  nervous 
system  is  certainly  a  very  feeble  one,  since  Wood,  Jr.,  found  in  the 
frog  that  after  a  dose  sufficient  to  cause  complete  arrest  of  the  heart 
there  ia  still  left  some  voluntary  and  reflex  power,  and  that  the 
motor  nerve  remains  irritable  tor  some  time  after  death. 

Therapeutics. — The  original  observation  of  Knapp  that  apocy- 
num is  a  valuable  diuretic  in  cases  of  dropsy,  especially  when  de- 
pendent upon  hepatic  cirrhosis,  has  been  confirmed  by  Griscom. 
Dabney,  and  many  other  observers.  Lowry  has  also  found  the  drug 
of  value  to  aid  in  the  elinunation  of  fluid  accumulating  us  the  result 
jof  various  cardiac  lesions  as  well  as  la  chronic  Brighl's  disease. 

The  irritant  effect  of  the  drug  upon  the  mucous  membranes  very 
ueriously  interferes  with  its  therapeutic  use.  According  to  Griscom, 
if  given  in  sufhcient  dose  it  is  both  emetic  and  purgative. 

STROPHANTHUS. 

Under  the  names  of  Korab^,  Inee,  Oiiaye,  and  Pahouius  poison, 
there  have  reached  Europe  various  African  arrow- poisons,  which  are 
now  b«lieved  to  be  derived  from  one  or  more  species  of  the  tropical 
genus  Strophanthus, — apocynaceous  climbing  shrubs.  The  name  nf 
Stropkantkus  Kombt^  was  given  by  Sir  John  Kirk  to  the  tree  which 
he  first  identified  as  the  source  of  the  Kombd  poison;  but  botanists 
are  at  present  agreed  that  the  species  is  the  StrophaiUhus  hispidus  of 
De  Candolle.  The  seeds,  which  are  the  official  part  of  the  plant,  are 
oDivhalf  to  one  inch  in  length,  of  a  greenish-brown  color,  downy,  and 
characterized  by  a  long  awn.  They  depend  for  their  activity  upon 
the  presence  of  a  glucoside  slrophanthin,  of  which  they  contain  in 
the  neighborhood  of  two  per  cent.  This  principle  occurs  as  a  white 
or  funtly  yellowish  crystalline  powder  of  an  intensely  bitter  taste, 
freely  soluble  in  water  and  in  dilute  alcohol,  and  sparingly  soluble 
in  absolute  alcohol. 

Official  Preparations: 

Tinrliira  Sirophontlu  (10  per  rant.) 3  to  0  minims  {0,2-0,3  C.c). 

Slrophanlhinum ,ig  graXa  (0.3  Mllligra.). 

Local  Action, — Locally,  strophanthus  and  strophanthin  are 
exceedingly  irritant  to  mucous  membranes.  Strophanthin  is  also  an 
anesthetic,  M.  V,,  Ciley  having  found  that  one-thousandth  of  a  grain 
of  strophanthin  caused  in  the  rabbit's  eye  not  only  a  pronounced 
myosis  but  a  very  rapid  and  durable  anesthesia.  It  is  true  that 
Steinbaugh  concluded  that  this  anesthetic  action  is  not  due  to  stro- 
phanthin but  to  some  other  constituent  of  strophanthus,  but  Hare 
and  Dc  Hchweinltz  have  found  that  in  this  there  was  some  mistake, 
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and  that  atrophanthin  itself  is  powerfully  anesthetit.  but  is  so  iiritaul 
that  its  application  to  the  eye  may  be  followed  by  inflammation  i»j 
even  ulceration. 

Absorption    and    EUmiiuilion. — 8trophanthus    yields    it3    actiif" 
principle  readily  to  absorption  and  elimination.     It  is  therefore  t 
promptly  acting  drug,  but  has  sufficient  permanency  for  the  effecta 
of  a  single  dose  to  last  some  hours. 

Physiological  Action. — In  the  healthy  man  strophanthus  in 
euflicient  dose  produces  fall  in  the  rate  of  the  pul.^e,  with  increase  of 
force,  without  alteration  of  the  respiration,  but,  if  the  dose  has  been 
large  enough,  with  some  gastric  irritation  and,  according  to  Draache,  a 
Blight  fall  of  temperature.  In  Drasche's  experiments  the  hypodermit 
injection  of  fifteen  drops  of  the  tincture  induced  violent  local  iiri!*- 
tion,  repeated  vomiting  with  nausea,  pronounced  diuresis,  and  & 
fall  of  the  pulse.  Twenty  drops  given  by  the  mouth  decreased  the 
pulse  thirty  beats. 

In  the  lower  animals  strophikntliua  produces  eymptoms  s[miliir  to  Ihotie  tliai  it 
causes  in  man,  the  diurrlicea  often  being  eiipeciully  violent.  No  casm  of  huiuui 
poisonicg  have  been  reported,  but  after  fatal  poisoning  in  the  lower  ttnimals,  evi- 
dences of  irritation  in  the  gastro-intestinal  tract  are  t^sually  pre's'.'iit,  and  viiJoit 
irritation  and  even  inflammation  of  the  secreting  etruclure  of  the  kidneys,  iriUi 
Hmall  hemorrhages,  have  been  noted  by  several  observers.  Mairet  and  CombemsJ* 
also  state  tliat  the  blood-globules  are  frequently  altered,  and  the  urine,  before  desih, 
albuminou.?.  The  absence  of  nervous  symptoms  until  very  late  in  the  poistining 
shows  how  very  httle  influence  strophontlius  has  upon  tlie  nervoiia  centres.  An  ober- 
vation  upon  the  lower  animalB  made  by  Muyeur  and  by  I/jinoino  is  of  fp^eal  praciir»l 
interest,  especially  since  similar  results  have  been  obtained  by  some  of  the  Gennin 
authorities  in  man.  These  observers  found  that  strophanthus  has  a  tendency  to 
accumulate  in  the  normal  systein,  no  llmt  when  pni:ill  tiiir«*  ;ire  given  daily  fori 
length  of  time,  after  a  time  violent  and  even  fatal  poisoning  results. 

The  fliBt  to  make  elaborate  experiments  with  strophanthus  was  T.  R.  Ynea. 
One-twentieth  of  a  grain  of  the  extract  of  the  seeds  produced,  in  the  frog,  stiff ness  ol 
the  limbs  and  gradual  loss  of  reflexes  and  of  voluntary  movements,  the  rcepintinn 
continuing  after  the  cessation  of  the  heart's  beat. 

Nervous  System.— Upon  the  general  nervous  system  strophanthus 
appears  to  have  little  or  no  action.  It  is  true  that  Bahadhurji  states 
that  preceding  the  paralysis  there  is  a  stage  of  hyperesthesia,  and 
that  the  motor  nerve-trunks  are  affected  by  the  drug,  but  these 
affirmations  have  not,  that  we  are  aware  of,  been  confirmed. 

Muscles. — The  chief  physiological  influence  of  strophanthus  is  as 
a  muscle- poison.  In  Eraser's  experiments,  the  muscles  of  a  leg  being 
protected  from  the  poisoning  by  tying  the  arteries,  galvanization  of 
the  nerve  caused  active  contractions  at  a  time  when  muscles  else- 
where failed  to  respond  to  any  irritation  of  their  nerves  or  substance. 
The  first  influence  of  the  poison  upon  the  muscular  fibre  is  to  increase 
its  tonicity,  and  when  the  muscle  dies  it  does  not  go  into  relaxation, 
but  passes  directly  from  life  into  post-mortem  rigidity. 

Respiration. — Both  Langgaard  and  Fraser  affirm  that  the  fatal 
Insult  in  poisoning  by  strophanthus  is  due  to  cardiac  arrest,  but 
Mairet  and  Combemale,  and  also  Bahadhurji  state  that  at  least  in 
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80me  instances  there  is  a  primary  arrest  of  respiration,  and,  accord- 
ing to  Mairet  and  Corabemale,  the  respiration  which  is  at  first  hurried 
is  usually  distinctly  slowed  before  the  fata!  termination.  There  is, 
however,  no  sufficient  proof  that  the  drug  acts  upon  the  respiratory 
centres,  and  though  asphyxial  death  does  occur,  it  is  in  all  probability 
the  result  of  the  muscular  influence  of  the  poison. 

Circulalion. — The  effects  of  strophanthus  Upon  the  circulation  are 
vcr>-  similar  to  those  produced  by  digitalis.  There  is  the  same  slow- 
ing cif  the  pulse  with  usually  an  increase  in  the  blood- pressure,  fol- 
lowed in  the  toxic  dose  with  a  rapid  irregular  heart  and  an  extremely 
high  pressure.    In  many  cases,  however,  the  blood-pressure  does  not 


i^JUlJJUl^UUUl, 


'  I'iffrnr^f'^ 


I 


Fni.  13- — bHciwlNO  r&E  Action  or  STHO^UA^TIlIN  on  rut  Knnt/B  Hcabt. 
I. — NonuU.   3.— Tbempeutio  "tuge.   3. — Tmrin  effeeta. 

fiitt  :i[  dciilh  with  the  same  suddenness  us  in  digitulis-puisoning,  but 
there  upi)ear3  to  be  frequently  a  toxic  relaxation  of  the  heart- muscle. 
The  therapeutic  dose  of  strophanthus  affects  the  heart  precisely  as 
does  digitalis.  There  is,  however,  some  reason  for  believing  that  the 
drug  acta  less  powerfully  upon  the  vaso-motor  system  than  does  digi- 
talis, although  it  is  certain  that  the  vessels  are  more  or  less  constricted. 

Fra«er  proved  that  strophanthin  bae  a  direct  action  upon  the  heart  of  the 
ttxjg.  tuid  JD  this  has  been  confumed  by  Bahadhurji,  by  Hucliard,  by  Reusing,  by 
Gley  and  Lapicque,  and  other  observers.  By  minute  doees  the  rate  of  the  beat  is 
iMMened  and  the  size  and  force  of  the  aortic  piilBc-wave  increofied. 

Il  w  iiot«worthy  that  Frader  and  some  other  investigators  have  found  that  the 
frog's  heart  is  arTe£t«d  in  systole,  wliiJe  Reusing  and  Hucbard  have  seen  it  stop  in 
diaalole,  and  Paul  Bert  has  noled  in  the  cat  both  syatolic  and  diastolic  arrest.  The 
muscle  of  the  frog's  heart,  according  to  Froser,  is  much  more  susceptible  to  the 
influence  of  strophanthin  than  the  ^'olunlsry  muscles,  and  paasev  mpidly  into 
rigidity,  wiib  acid  reaction. 


240 


GENERAL   REMEDIES 


The  combined  testimony  of  Fraser,  of  Popper,  of  Gley,  of  Paschkis  and  Zemer, 
of  Laiiggaard,  and  other  investigators  provex  that  niodemte  doses  of  stropbanlhue 
cause  in  mamninls  pruiiouiit^  rise  in  the  arterial  priMsiire.  Aa  this  occura  aa  well 
in  curarized  (Gley)  as  in  normal  animals,  it  must  be  due  to  a  direct  action  of  the 
drug,  and  not  secondary  to  changes  in  Ihe  rcapiration;  after  poisonous  dosea  the 
pressure  immediutely  or  ieconiinrily  falla  gradually  l«  iero.  The  Bphygniographio 
work  of  Pasthkis  and  Zerner  shows  tliat  strophaiithus  influences  the  blood -pressure 
in  man  aa  it  does  in  the  lower  aninmlN. 

The  general  muscular  action  of  Ihe  lirug  would  indicate  that  it  has  the  power 
of  stimulating  muscle-fibres  in  the  walls  of  the  arterioles,  and  Bahodhurji  asserts 
that  the  vcsseU  cjin  1»  m.'cn  U)  contract  under  its  influence;  while  Popper  found  that 
section  of  the  splonchnic  nerve  or  of  the  cervical  cord  does  not  prevent  the  rise 
of  the  arterial  pressure,— a  fact  wliieh  lias  been  confirmed  by  Gottlieb  and  Magnus, 
who  further  dcnionalmted  with  the  plethj-smograph  that  there  is  marked  contrac- 
tion in  (he  siic  of  the  spleen  evidently  due  to  vjisciJar  constriction.  In  a  second 
rpBearch  the  same  olxiervcni  found  the  him  of  the  bruin  was  increased  rather  than 
ilecrrcitse^l  by  strophanthin,  a  change  which  is  probably  (he  outcome  of  the 
dominant  influence  of  the  splanchnic  vessels  upon  the  general  lilood-preBHure. 

Tlie  slowing  of  the  pulse  Is  probably  due  to  the  direct  action  of  the  drug  upon 
the  cardiac  ganglia,  Pasclikis  and  Zerner  •  having  found  that  in  the  dog  it  is  not 
prevented  by  previous  sw-tion  of  llie  vagus;  Popper  atutes  that  in  the  advanced 
poitoining  there  is  peripheral  paralysis  of  Ihe  vagus  without  alteration  of  the 
irrilabilily  of  the  accelerator  nerves. 

Di'urclic  Acb'on. — Although  several  observers  have  fiiiled  to  notice 
an  inrreiiae  in  the  urinary  sei^retion  in  man  and  in  animals  under  the 
iiifluenre  of  Btrophanthu.s,  yet  the  general  testimony  is  too  strong  to 
1)0  gainsaid;  and  it  seems  established  that  strophanthus  acta  not  only 
in  oaiiies  of  cardiac  disease  but  also  in  healthy  men  and  animals  as  a 
I'l'wprful  diuretie.  This  indicates  that  the  drug  has  a  direct  atimulat- 
itiR  influence  uimn  Ihe  secreting  structure  of  the  kidneys,  a  conclusion 
which  is  confirmed  by  the  renal  lesions  of  the  poisoning,  and  also 
by  the  nncomelric  exjicrimentB  of  Phillips,  which  showed  that 
strophanthus  docs  not  cause  vascular  congestion  of  the  kidneys. 

SUMMAilT.— StrophantbUB  Ib  primarily  a  muacle -poison,  'whoee 
Influence,  ■whatever  it  may  be  upon  the  nervoua  ayBtem,  1b  bo 
■ubordinate  to  its  action  upon  the  voluntary  muscles  and  upon 
the  circulation  as  to  play  little  or  no  r.U.'  In  the  polaonlng.  In 
concentrated  form,  ho'wever,  it  is  paralyzant  to  the  seosory 
nerves  and  probably  to  other  portions  of  the  nervous  systeia. 
The  most  BUsceptlble  portion  of  the  body  to  Ita  influence  is  the 
cardiac  muscle,  upon  which  and  also  probably  upon  the  muBou- 
lar  Qbres  of  the  'waJla  of  the  vessels  it  acts  as  it  does  upon 
voluntai^  muscles. 

Therapeutics. — Strophanthus  is  used  in  practical  medicine  to 
meet  exactly  Ihc  same  indications  as  those  for  which  digitalis  is 
prescribed.  It  is,  however,  less  powerful  and  less  certain  in  its  in- 
fluence for  good  than  is  digitalis,  but  acts  more  promptly  and  more 
fugaciuusly.  Its  influence  usually  begins  in  half  an  hour  and  lasts 
from  foiu"  to  eight  hours.     It  would  seem  to  be  indicated  especially 
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in  cases  nf  acute  hearts  failure,  but.  both  its  tincture  and  strophan- 
thin  are  locally  too  irritant  for  hypodermic  use  except  In  cases  of 
it  emergency,  Wlien  aclively  puahed.  it  probably  is  no  better 
le  by  the  stomach  than  is  digitalis;  but  experience  has  shown 
that  some  individuals  are  affected  un pleasantly  more  quickly  by 
strophanthus  than  they  are  by  digitalis,  while  in  others  the  opposite 
is  the  case.  In  chronic  keari  disease  strophanthus  stands  next  to 
digitalis  in  the  list  of  useful  heart  tonics  and  stimulants,  in  some  cases 
acting  more  favorably  than  digitalis  for  reasons  not  apparent,  in 
others  extremely  useful  in  combination  with  digitalis,  while  in  the 
majority  of  instances  it  is  chiefly  advantageous  as  a  remedy  to  take 
the  place  of  digitalis  when  it  is  from  time  to  time  suspended  for  the 
purposes  of  resting  the  stomach  or  preventing  cumulative  action. 
Its  superiority  as  a  diuretic  makes  it  of  especial  value  in  cardiac 
dropsy.  When  given  in  overdose  it  produces  burning  in  the  cesoph- 
»gU8  and  the  stomach,  with  gastric  distress  and  severe  vomiting. 

M.  Furbringer  reports  three  caaea  in  which,  after  Ihe  remedy  had  been  used  in 
a  large  quantity  dnd  Tor  »  lung  lime,  sudden  (leBtti  from  syncope  occurred.  It  may 
well  be  Ihfll  the  death  was  directly  caused  by  the  atroplianthuH,  but  it  i.t  more  prob- 
ably B  parallel  occurrence  to  what  often  happens  in  advanced  cardiac  diHease  trest-ed 
frith  very  large  dcees  of  dlgilalis. 

Zemer  and  Loaw  have  employed  strophanthus  with  alleged 
success  in  Basedow's  disease  and  in  Bright's  disease,  and  tliey  consider 
aspecially  useful  in  renal  affections  mth  secondary  failure  of  the 
C,  a  condition  in  which  we  have  seen  it  act  most  advantageously. 
Rothziegel  and  Koralzewski  and  H.  Haas  commend  it  highly,  not 
only  in  chronic  but  also  in  acute  Bright's  disease. 

Administration.— The    U.    S.    Pharmacoprpia    recognizes    5(ro- 

fihanlhift  and  officially  descrilws  it  as  "a  glucoside  or  mixture  of 

piucosidea  obt^ned  from  Strophanthus; "  it  also  assigns  to  it  the  dose 

one-two-hundredth  of  a  grain  (0.3  Mg.).     Probably  in  many  cases 

rger  amounts  than   the  official    dose  are  necessary  to  obtain  the 

Mred  therapeutic  effect.     Stahr  affirms,   as  the  result  of  clinical 

ludies    with    Merck's   crystalline   strophanthin,   that    twenty  milli- 

;  grammes,  or  three-tenths  of  a  grain,   may  be  given  in  twenty-four 

I  hours  without  producing  serious  results. 

SUPRARENAL  OLANDS. 

The  suprarenal  glands*  are  two  small  bodies  located  above  either 
^kidney  in  all  mammals.     For  medical  purposes  they  are  obtained  from 
I  the  sheep  or  from  the  ox.    The  gland  freed  from  fat,  dried  and  pow- 
dere<l.  ts  recognized  by  the  U.  S.  Pharmacopoeia.     It  oecm-a  as  a  yel- 
lowish-brown, amorphous  powder,  with  a  faint  somewhat  meaty  odor- 
yielding  its  activity  to,  although  not  completely  dissolving  in,  water. 

■  Th»  vupntfinaL  |[^4ndff  h»vr  m  prTviou'  ^ilioDa  of  TtiiF  book  bWQ  oomridcred  junanf  lb« 
IhDkbr  of  A]cer»(iv«fl,  bul  mg  Ibry  ure  used  in  mBdlcinv  AlTnoet  exdu^vely  for  (hrir  ?ITeot»  upon  Lbe 
L^muuai)  It  hmA  been  thouxhi  mudb  more  in  oon^oiuaoe  w<th  Ibrir  physialo^icaL  boiLoq  mad 
|ch«*prtttifl  u*et  tu  dA*«  ihcm  moune  the  cnrJiBc  ^liumlbor.?. 

16 


242  GENERAL   REMEDIES 

GlanduliD  Suprurenales  Sicae 3  to  S  grains  ^.2-0.3  Gm,). 

In  1S97  Abel  separated  a  body  in  the  form  of  benioyl-chioriif 
from  the  suprarenal  capsules,  to  which  he  gave  the  name  of  tpintfK- 
rin,  and  which  possessed  to  a  marked  degree  the  charaeteristit 
physiological  action  of  the  adrenal  glands.  Subsequently  he  suc- 
ceeded in  separating  the  pure  base.  In  1900  Von  Furth  sepamted 
an  active  body,  to  which  he  gave  the  name  of  suprarenin,  ami  iii  190! 
Takamine  described  a  method  by  which  he  isolated  a  principle,  lo 
which  he  gave  the  name  of  adrenalin. 

AU  of  these  etibelanccs  are  eictreinely  active  stimulants  to  the  eirculttitin,  m 
small  a  quantity  as  0.016  milligramnie  (^i^i;  grain)  of  adrenalin  per  kiln  injnncd 
InLravenously  being  suiEciont  to  imtrkedly  elevat«  the  blood -pressure.  Abel  nfwik 
adrenalin  as  an  epinephrin  hydrate,  since  he  found  lliat  by  dehydration,  eiihw 
with  mineral  adds  or  by  heating  in  vacuum,  adrenalin  la  converted  into  epiDephrm. 
He  insists  on  the  formula  for  adrenalin  of  C;uHiiNOJH,0  although  most  authnrilis 
agree  on  C,H|,NOj. 

The  stimulant  principle  of  the  suprarenal  gland  appears  to  be  in 
the  nature  of  a  glandular  secretion  and  has  been  found  by  both  Dreyer 
and  Ehrmann  in  the  suprarenal  vein. 

The  observation  of  Pettit,  that  the  adrenals  are  affected  by 
glandular  poisons,  aa  pilocarpine,  in  the  same  manner  as  are  the 
other  glands  of  the  body  has  baen  contradicted  by  Ehrmann. 

It  is  certain  that  the  suprarenal  glands  lutve  other  functions  besides  elaboiatioo 
of  epinephrin,  and  they  probably  are  concerned  with  the  deairuction  of  poisow, 
for  Audenitysa,  Boinet  and  Abelous  have  all  shown  that  animals  are  more  suicepd- 
ble  to  various  poisons  after  llie  extirpation  of  these  bodies.  Langlois  and  Chtina 
discovered  that  the  repeated  injection  of  certain  toxins  in  sublethal  doees  pnxliucd 
an  hypertrophy  of  the  suprarenal  glands;  but  that  instead  of  licing  physiologiall; 
more  active,  such  hypertrophied  glands  lose  their  reaction  towards  ferric  cUoridt 
and  also  their  effects  on  the  blood-pressure.  The  fact  that  the  hypertrupliied  glmA 
affect  the  circulation  less  than  do  the  normal  is  very  strong  evidence  that  the  rimi- 
lalory  paiaon  h  not  the  same  principle  as  the  antitoxic  substance.* 

It  has  long  been  known  that  the  so-called  Addison's  disease,  whirh  is  chanfUr- 
ixed  by  a  progressive  asthenia,  a  peculiar  bron^ng  of  the  skin,  anemia,  and  losiot 
digestive  power,  with  excessive  vomiting,  results  from  atrophic  or  dratnictivr 
disease  of  the  suprarenal  glands,  but  the  immediate  cause  of  llie  symptoms  hasoe^B 
been  satisfactorily  explained. 

Local  Action. — Locally  applied  the  extract  of  the  suprarenal.' 
acta  as  a  powerful  constrictor  of  the  blood-vessels.  It  has  of  itself 
no  local  anesthetic  properties,  but  when  used  in  conjunction  nilh 
cocaine,  enhances  the  powers  of  that  drug,  probably  by  preventing 
too  rapid  absorption  (see  Meltzer  and  Auer). 

Elimination. — The  active  principle  of  adrenals  ia  very  rapidly 
destroyed  or  eliminated  in  the  system,  since  the  effects  do  not  last 
much  over  ten  or   fifteen   nunutes.     Cybulski   discovered  that  the 


■  An  intenRing  conliniiatian  of  the  Fad  ia  the  olwervnliaa  o[  Caiusada  (tul  thf  ^ytma 
BxtrAcl  ot  Ibo  ffUprareiialB  whim  iajectnl  doiitiuuau«]y  prodTJcos  lui  hyped.rophy  uf  tbe  FupniMaU 
pnaiMly  as  do  alEicr  ti^xia  bodin;  Bii^geatiDK  Etuit  the  gl&nd  dGsLroyH  jtA  own  oectvtioo  vbfB' 
BXOesgfve  junount. 
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je  of  animals  poisoned  with  suprarenals  ts  capable  of  producing  a 
in   the  blood-pressure,   and   therefore   believed  that  the  active 
iciple  is  eliminated  by  the  kidneys.     Ott  and  Harris  confirm  this 
fact,  but  assert  thai  it  can  be  shown  only  after  enormous  doses  have 
been  given.     It  would  seem,  therefore,  that  only  a  part  of  the  drug 
^a  eliminated  by  the  kidneys.     Langlois  found  that  maceration  with 
Hthe  liver  destroyed  the  active  principle  of  the  gland,  that  ligation  of 
■   the  hepatic  vein  prolonged  ihe  duration  of  its  effect,  and  that  when 
injected  into  the  portal  vein  the  suprarenal  had  comparatively  small 
infiuence  upon  the  circulation.     This  last  fact  has  been  also  noted  by 
Comot  and  Joserand,   who  further  determined   that  injection  into 
the  femoral  artery  likewise  destroys  the  activity  of  adrenalin.     It 
Kwould  seem,  therefore,  that  it  is  largely  oxidized  in  the  liver  and 
■tnuscular    tissue.      Erhmann    believes,    however,    that    adrenalin    is 
neither  eliminated  nor  destroyed,  because  he  finds  remaining  in  the 
|blood  afler  the  pressure  has  fallen  to  the  normal  more  than  sutficient  of 
the  principle  to  act  as  a  circulatory  stimulant,  and  because  the  blood  of 
Buch  an  animal  is  cajiiible  of  causing  a  rise  of  pressure  in  another  animal. 
Physiological  Action.— The  most   manifest  action  of  suprarenal 
idies  is  upon  the  circulation,  so  that  after  the  exhibition  of  any- 
thing like  the   therapeutic   dose   the   only  symptoms  4)roduccd  are 
^nnected  with  the  circulation. 

Toxic  doses  of  Ihe  extract  caused  in  the  frog  progressively  incroaa- 
ig  loss  of  power  without  a  true  paralysis,  which  seems  to  be  of  spinal 
jripn,  since  Gourfein  and  Oliver  and  Schafer  find  that  after  ordi- 
'  nary  toxic  do-ses  the  nerve-trunks  and  muscles  pre.serve  their  activity 
up  to  death;  on  the  other  hand,  Vincent  asserts  that  the  suprarenal 
extract  is  a  muscle-poison,  producing,  when  given  to  the  frog  in  over- 
whelming doses,  a  peculiar  rigidity  similar  to  that  brought  about 
l>y  loo  much  veratrine. 

f  According  to  Abel  and  Abbott,  epinephrin  kills  by  arrest  of  the 
respiration.  This  paralytic  effect  upon  the  respiratory  cenlres  is 
preceded,  if  the  dose  has  not  been  too  large,  by  an  enormous  increase 
LJD  the  rate  of  the  breathing.  The  lethal  dose  for  a  rabbit,  according 
■to  Abel,  is  about  ten  milligrammes. 

H  Nutrition. — Although  the  effect  of  suprarenal  feeding  on  nutri- 
Btinn  seems  to  be  of  minor  importance,  it  h.'w  been  abundantly  proven 
that  either  the  dried  capsules  or  adrenalin  is  capable  of  producing 
jL^lycosuria.  This  is  accompanied  with  an  increased  amount  of  sugar 
Kd  the  blood  and  apparently  disappearance  of  glycogen  from  the 
■iv^'    (see   Paton). 

"  The  JDJection  of  the  suprarenal  extrairt  or  its  active  principle  hax  been  shown 
by  a  number  ol  olwervere  U>  produce  glywwurio.  Croftan  found  in  tlie  siipmrenal 
extract  a  dia^lalic  ferment  wltich  wa^  capable  of  producing  glucnse  from  glycogen, 
but  Hurler  and  Richards  have  shorni  that  Taknmine's  adrenalin  does  not  affect 
■rJulioDs  of  pyrogen,  although  it  causes  ihe  occurrence  of  sugar  in  the  urine.  They 
atlribule  ihia  effect  to  on  action  on  llie  pancreoa,  since  they  found  degeneration 
of  the  islands  of  Longerlians  after  adrenalin-poisoning. 
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Puton  (letierinined  Ilial  adrensJlii  v/aa  capable  of  causing  the  formalion  of 
Kiigdr  froni  Ihe  proleids  after  1,hp  destniclion  of  the  carbohydmles  of  the  body; 
ihe  glyi?<Mturiii  ho  therofont  regarded  as  a  true  diabeUw. 

])nimmontl  has  shown  that  adrenalin  is  rapable  of  giving  rise  to 
acute   parenchymatous   nephritis. 

Circulation. — As  was  first  shown  in  1895  by  Oliver  and  Schafer 
and  Szymonowicz  and  Cybulski,  alninst  simultaneously,  after  the 
intravenous  injection  of  the  suprarenal  extract  or  its  active  principle, 
there  occurs  an  extraordinary  rise  of  the  blood- pressure  accompanied 
by  a  slowing  of  the  pulse.  When  the  blood- pressure  has  reached  its 
nmximum,  the  pulse  becomes  rapid.  This  increase  in  the  blood-pres- 
sure, which  is  of  very  short  duration,  is  brought  about  by  a  simul- 
taneous Htimulation  of  both  arterial  and  cardial;  muscles,  or  else 
their  intrinsic  ganglia. 

According  to  Cyon,  Nib  Inle  increBse  in  the  mto  of  the  pulse  is  brought  about  by 
a  heighlcned  extilahiljty  ot  the  accelerator  centre.  Aniliorg  ha-s  Hhown  that  the 
iJowiog  of  the  piilso  is  not  dependent  upon  a  rise  of  the  blooil-preasure  as  is  claimed 
by  Gearlieart,  but  is  due  lo  a  gtiinulBtion  of  the  inhibitory  centre,  being  abolished 
either  by  section  of  the  vagi  or  the  injection  of  atropine.  'I'he  ri.ie  of  the  presaure 
i«  not  prevented  liy  division  of  the  cplanclmica  (l^on)  nor  of  the  spinal  cord  (Oliver 
and  Scliikfcr),  Meltxer  and  Meltier  and  Jo«ud  have  shown  that  the  division  of  the 
(ijTnpulliclic  doe«  not  prevent  the  conNtri<'lion  of  the  vessels  in  (he  ear  of  the  rabbit 
nn  the  corresponding  side.  In  tact,  according  to  the  former  investigators,  the 
contrutrtion  was  iiiore  inurked  on  the  side  whose  nervoun  influences  had  been  de- 
Hiroycd  tlrnn  on  the  other  side.  Gottlieb  Ims  determined  tliat  the  veisela  of  an 
isolated  kidney  which  hatt  jireviotuily  l)een  dilated  with  hydnited  chloral  were 
contracted  by  the  auprarenal  exiracl.  The  pulmonary  pressure,  according  lo  both 
Velich  and  tJearhcart,  is  slightly  elevate<l  by  the  adrenals. 

Ott  and  Harris  have  found  Iliat  ailrenalin  applied  externally  to  the  isolated 
frog's  heart  prodiiixs*  a  temporary  decrca,se  of  both  force  and  n>l«  followed  by  an 
inoresae  in  Ihe  same,  and  t'lottlieb  lins  found  that  the  isolated  mammalian  heart  is 
also  fitimidaicd  by  the  suprareno]  extract.  With  very  large  doses  the  rise  of  pres- 
sure is  followed  by  a  gradual  fall  to  the  zero  point,  the  heart  ceasing  in  diastole. 

In  1903,  Josuc  announced  the  discovery  of  aortic  arterinscIerosiB 
following  the  injection  of  adrenalin.  His  observations  have  been 
repeiitedly  confirmed  by  I-ocb  Hiid  f  lithens  and  numerous  other  investi- 
gators, The.se  lesions  are  usually  the  re.sult  of  prolonged  courses  of 
injection,  but  Pierce  and  Bauldaiif  have  observed  distinct  lesions 
of  the  aorta,  and  also  of  the  heart,  following  the  intravenous  injec- 
tion of  a  single  dose  of  one  minim  [ler  kilogramme  of  1 :  1000  solution. 

The  lesions  produced  have  been  limited  to  the  aorta,  usually  to 
the  arch.  They  differ  markedly  in  their  histological  appearances 
from  those  seen  in  the  human  vascular  degenerations,  but  as  pointed 
out  by  Adler  and  Hensell,  and  also  by  Pierce  and  Stanton,  these 
differences  are  not  greater  than  might  Ije  expected  when  the  difference 
in  structure  of  the  arterial  walls  is  borne  in  mind.  The  question  as 
to  the  cause  of  the.sc  lesions  appears  not  yet  to  have  been  finally 
answered.  The  fact  that  both  nicotine  (see  Adler  and  Hensell)  and 
digitalis  have  been  shown  capable  of  producing  similar  lesions  would 
argue  that  they  were  due  chiefly  to  the  increased  blood-pressure. 
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On  the  other  hand,  Braun  asserts  that  the  consentaneous  adminis- 
tration of  amyl  nitrite,  which  prevents  rise  of  pressure,  does  not 
preclude  the  production  of  arteriosclerosis  by  the  suprarenal.  Pul- 
monary (rdema  has  been  reporteil  by  Kulba  and  others  aa  a  secondary 
result  of  the  use  of  adrenalin. 

Therapeutics. — There  is  at  present  considerable  clinical  as 
well  as  ex|3er!menlal  evidence  to  show  that  the  extract  of  the  supra- 
renal capsule  is  of  value  in  the  treatment  of  Addison's  disease.  It  is 
plain,  however,  that  when  the  le.sion  of  the  adrenals  is  cancerous  or 
tubercular,  supplying  artificially  to  the  system  an  active  principle 
prepared  by  those  bodies  cannot  affect  the  propres.s  of  the  local  disease 
and  therefore  cannot  bring  about  a  cure. 

The  most  important  therapeutic  u.se  of  this  drug  deijends  upon 
its  influence  upon  the  blood-vessel  walls  when  locally  applied,  li 
is  used  to  counteract  the  vascular  engorgement  in  the  treatment 
uf  various  inflammations  of  the  mucous  membranes,  as  rhinilia, 
fiharyngilis,  conjunctivitis  and  Ihe  like. 

According  to  Konigstein  and  De  fii'hweinitz,  the  retinal  vessels 
are  not  affected  when  the  drug  is  in.stilled  into  the  eye.  It  does  not 
dilate  the  pupil*  nor  influence  accommodation.  It  seems  to  possess 
the  power  of  penetrating  the  skin  and  of  whitening  the  hyperemic 
skin  of  chronic  eczema. 

It  is  diffifull  to  say  preciaely  what  value  this  method  of  treatment 
has  in  acute  inflammations.  De  Hchweinitz  is  of  the  opinion  that, 
although  the  application  of  the  suprarenal  solutions  will  produce  a 
blanching  of  the  inflamed  part,  it  does  not  hasten  the  cure  of  the 
disease,  and  Kyle  has  seen  cases  of  acute  coryza  made  decidedly 
worse  by  the  treatment.  In  hay  jever  it  frequently  gives  good  results, 
but  in  many  cases  falls  entirely  to  relieve  the  symptoms.  On  account 
of  its  local  vaso-constrictor  action  it  is  also  of  use  in  controlling  local 
hemorrkages,  as  epistaxis.  hetnatemcsis,  enteric  hctnorrhagca  In  typhoid 
fever.  Various  authors  recommend  it  for  the  purpose  of  preventing 
hemorrhage  during  operation.^  on  the  throat  and  eye.  As  poinleil 
out  by  Kyle,  operations  done  under  adrenalin  ischemia  are  likely  to 
be  followed  by  post-operative  bleeding.  Its  effect  in  constricting  the 
blood-vessels  is  not  likely  to  make  it  of  any  value  a-s  a  styptic  in 
internal  hemorrhages.  Camot  and  Joserand  have  aho^^n  that  if 
injected  intravenously  it  does  not  produce  visceral  hemostasis. 
Moreover,  th^e  authors  find  that  its  action  as  a  local  styptic  differs 
very  markedly  in  different  portions  of  the  body.  Thus,  when  injected 
in  the  kidneys,  it  has  no  hemostatic  action  at  all;  much  less  power 
when  applied  to  the  intestines  or  stomach,  than  in  the  nose. 

Suprarenal  extract  and  its  active  principle  have  Ijeen  suggested, 
and  to  a  certain  extent  used,  as  circulatory  stimulants  in  conditions 
of  sudden  circulatory  failure,  especially  in  shock  during  operation. 
The  extreme  fugaciousness  of  its  action  makes  it,  however,  even  in 


■  lUltmr.  Oil.  wid  Hani* 
Urn  Mpil. 
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these  acute  conditions,  of  comparatively  little  value,  and  the  cflKli 
of  its  repeated  use  in  causing  arterial  degeneration  and  pulmoniry 
a;dema,  render  its  repeated  use  very  dangerous.  We  have  seeo 
patients  who,  we  believe,  were  being  killed  by  confidence  in  ifiis 
drug  as  a  circulatory  stimulant.  Internally  it  has  been  recom- 
mended by  Cohen  for  the  relief  of  asthma  and  hay  Jevcr,  and  by 
Floersheim  in  endocarditis,  but  it  is  extremely  doubtful  if  it  is  ol 
value  in  either  of  these  conditions,  Schafer  recommends  its  em- 
ployment in  uterine  hemorrhiigcs,  as  does  also  Floersheim.  The 
former  believes  that  it  controls  the  hemorrhage  by  stimulation  of 
the  uterine  muscle. 

Administration.— Locally  the  suprarenal  gland  may  be  used 
in  the  form  of  a  watery  extract  of  from  five  to  twenty  per  cent.  Adren- 
alin may  be  applied  in  strengths  varying  from  1  to  1000  to  1  to 
10,000,  either  by  atomizer  or  by  tampon.  Of  the  1  to  1000  solution 
of  adrenalin  from  five  to  thirty  minims  (0.3-2,0  C.c)  may  be  pven 
hypodernucally.  In  Addison's  disease  the  crude  gland  is  preferable 
to  any  of  the  active  principles, 

CONVALLARIA. 

The  rhizome  with  the  roots  of  the  lily  of  the  valley,  Con vallaiii 
majalis,  is  recognized  by  the  U.  S.  Pharmacopoeia.  It  occurs  in 
pieces  of  indefinite  length  about  an  eighth  of  an  inch  in  diameUf 
and  somewhat  branched.  It  has  a  characteristic  odor  and  a  bitterijh 
somewhat  acrid  taste. 

In  1S59  G.  F.  Walz  discovered  two  active  substances,  com-allanK 
and  convallamarin.  Of  these,  the  first  is  crystalline,  insoluble  in 
water,  and,  according  to  W.  Marm^,  when  taken  in  doses  of  three  or 
four  grains,  acts  as  a  simple  purgative.  The  glucoside  convallamarin 
is  soluble  in  water,  and  is  the  principle  to  which  the  plant  owes  its 
action  upon  the  circulation. 

Fluideitractura  Convalliiriir 5  to  15  minims  (0.3-1.0  Cx.). 

Physiological  Action. — .\Iurint'  found  that  convallamarin  kills 
by  a  direct  action  upon  tlic  heari,  and  in  moderate  doses  first  slom 
and  then  quickens  the  pulse;  previous  division  of  the  vagi  did  not 
interfere  with  the  development  of  these  phenomena.  S^e  finds  tbal 
in  the  dog  it  first  slows  the  action  of  the  heart  and  increases  the 
blood -pressure  decidedly,  the  respirations  at  the  same  time  becoming 
fuller  and  a  little  less  frequent.  If  a  toxic  dose  has  been  given,  the 
heart's  beats  becomes  very  rapid  and  irregular,  the  arterial  pressun 
still  being  much  above  normal;  finally  the  pressure  begins  to  fal!. 
the  cardiac  pulsations  to  grow  more  feeble,  and  death  occurs  througb 
syncope.  It  is  stated  that  tlie  pneumogastric  nerves  are  weakened 
but  never  paralyzed,  while  the  general  nervous  system  is  not  affected. 
In  man  the  action  of  the  drug  upon  the  circulation  is  as  in  the  lower 
animals,  and  there  is  said  to  be  usually  produced  profuse  diuresii 
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id  sometimes  purging.     In   Isaew's  experiments  upon  frogs  with 

convallamftrin,  the  heart  was  arrested  in  ventricular  systole  by  two 
niilligrammes  of  the  pure  convailamarin,  the  frog  continuing  to  live 
or  a  long  time,  the  remedy  seemingly  having  no  effect  upon  its  general 
Bervous  or  muscular  system;  isolating  the  heart  had  no  effect  upon 
lie  action  of  the  poison. 

The  fact  that  ihp  heart  is  arrested  in  systole  by  convailamarin 
ikas  been  confirmed  in  the  frog  by  Coze  and  Simon,  in  tlie  dog  by  I. 
)tt,  aud  it  would  appear,  therefore,  that  the  drug  ia  a  cardiac  stimu- 
it,  more  or  less  similar  to  digitalis  in  its  action.  Unfortunately, 
jwever.  Ste  affirms  that  in  the  dog  the  heart  ia  arrested  in  diastole. 
^hat  organ  not  being  able  to  res]>ond  to  the  most  powerful  galvanic 
timulant:  Leubuscher  states  that  convailamarin  causes  in  the  frog 
^stolio  cardiac  arrest,  but  diastolic  cardiac  arrest  in  the  mammal; 
ind  further,  that  in  no  doses  does  it  in  the  mammal  elevate  the  arterial 
pressure;  while  Leo  Liiwenthal.  using  the  same  preparation  in  exactly 
ihe  same  manner  and  dose  upon  different  frogs  of  the  same  species. 
obtained  diverse  results  which  he  himself  was  at  a  loss  to  explain. 
The  evidence  is  so  contradictory  as  to  suggest  that  different  observers 
ive  used  different  substances  under  one  name.  J.  Nathanson  asserts 
liat  the  confusion  is  largely  due  to  the  impurity  and  lack  of  genuine- 
in  the  products  used,  even  Merck  him.self  having  admitted  that 
commercial  convailamarin  is  not  the  pure  principle.  Nathanson 
jund  that  convallariii  produced  in  man,  when  given  in  doses  of  0.U6 
0.12  KTamme  three  or  four  times  daily,  only  nausea,  diarrhma, 
and  gastric  pain;  while  convailamarin  administered  in  daily  amounts 
radually  increasing  from  0.03  to  0.3  gramme  reduced  the  rate  of 
^he  pulse  and  markedly  increased  the  flow  of  urine,  only  in  very 
»re  cases  causing  nausea  or  vomiting. 

Therapeutics. — The  lily  of  the  valley  is  said  to  have  been 
jng  used  by  the  Russian  peasantry  for  the  relief  of  dropsy,  and  in 
|H80  Troitzky  and  Bojojawlewsky  called  attention  to  it  as  a  valuable 
smedy  in  cardiac  valvular  disease,  especially  when  associated  with 
ap»y.  Sfe  recommends  it  in  palpitalion  aj  the  heart,  cardiac  dilata- 
^n.  fatty  degeneration,  and  other  forms  of  cardiac  weakness,  also  in 
jlvular  lesions  with  failing  heart-power;  in  a  word,  in  the  class  of 
in  which  digitalis  is  now  used.  When  there  is  dropsy,  its  posi- 
tive diuretic  action  renders  it  especially  valuable,  and  in  some  cases 
purges  freely,  probably  through  the  convallarin.  The  value  of  the 
smedy  has  been  confirmed  by  H.  Desplats  and  by  several  other 
;>ractitioners.  Although  condemned  after  trial  by  B.  Stiller,  by  Pel, 
|>y  Leyden,  by  Jacobi  and  Lubilinski,  jind  by  G.  Leubuscher,  it  has 
highly  praised  by  Silvestrini  and  by  E.  Maragliana.  E.  Sanaom 
gives  as  the  result  of  his  experience  that  convailamarin  is  very  useful 
in  mitral  slenosia  with  failing  of  the  heart.  Marm^  found  that  the 
fatal  dose  of  convailamarin  was.  for  the  dog.  0.015-0.03  gramme; 
ir  the  cat.  0.005  gramme;  for  the  rabbit,  0.006-O.OOS  gramme, 
gives,  of  an  aqueous  extract  of  the  whole  plant,  from  fifteen  to 
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twenty-three  grains  a  day;  Bojojawlewsky,  each  day  an  infusion 
representing  from  fifty  to  one  hundred  grains  of  the  plant.  The 
results  obtained  by  Nathansou  show  that  great  caution  must,  be 
exercised  in  the  practical  use  of  the  active  principles  of  convaJluni, 


SPARTEINE, 


4 


Sparteine  is  a  liquid  alkaloid  obtained  from  the  Cj*tiaiia  Scojwriiif, 
or  common  broom  plant.  (See  Scopabius.)  It  is  colorless,  ol  i 
penetrating  odor  and  extremely  bitter  taste,  soluble  in  alcohol,  in 
ether,  and  in  chloroform.  Sparteine  sulphate  occurs  in  coUirlw 
prismatic  crystals  or  granular  powder,  freely  soluble  in  water  and  in 
alcohol,  having  a  neutral  reaction  and  a  bitter,  slightly  saline  taste." 


SparteiniB  Bnlphas Jtoi  giain  (0.015-0.03  Gm.). 


4 


Physiological     Action. — The     ordinary     therapeutic     dose    oI 

sparteine  produces  no  very  definite  symptoms,  but  Legris  found 
that  in  doses  of  thirty  centigrammes  or  over  the  alkaloid  cau£«(! 
vertigo,  headache,  palpitations,  and  formications  in  the  extremities; 
while  Garand  noted  that  fnrly  centigrammes  produced  decided  cardisf 
pain,  with  paraplegic  paresis,  these  symptoms  appearing  about  twenty 
minutes  after  the  injection  of  the  alkaloid,  and  reaching  thwr 
maximum  in  from  four  to  five  hours. 

In  the  lower  animals  sparteine  in  large  duseN  causes  marked  nervous  disluci- 
ances.  (See  Husemann,  Mitchell,  Schroff,  De  Rynion,  Griffe,  &Dd  othrni.)  Thwe 
appear  lu  be  two  stages  of  the  poisoning.  The  first  of  these  is  clmnurlcrited  bf 
trembling,  inoo  Ordinal  ion  of  movements,  increase  of  reffexes,  clonic  and  lonit 
convulnions,  enibiirraaaniciil  of  respiration,  acccleratiou  of  the  pulse,  and  enfeebl*- 
nient  of  the  heart;  the  second,  by  enfeeblement  of  all  the  fiinetions,  the  respiratioii 
becoming  more  and  more  deprcs.Hed,  and  death  preceded  by  con%Tdsiona  oecurring 
from  respiratory  paralysis.  Fiek  found  that  by  artificial  respiration  life  may  bt 
prolonged  fur  a  very  tonsiderable  period. 

Nervoiis  Sj/slem. — The  conclusions  reached  by  experimental  phygi- 
ologists  in  regard  to  the  action  of  sparteine  upon  the  nervous  system 
are  so  contradictory  as  to  imply  that  different  alkaloids  have  been 
used  under  one  name,  one  group  of  observers  finding  a  palsy  of 
central  origin  and  the  other  concluding  that  the  drug  paralyzes  tbe 
peripheral  nerves. 

According  to  Fick  and  Mitchell,  sparteine  has  a  distinct  inQuenee  upon  tbe 
cerebnim;  and  Fitk,  GJuiiinski,  and  other  oliservers  have  found  that  the  lo«  of 
reflex  activity  and  the  fatal  arrest  of  respiration  are  due  to  centric  paraij-siB;  while 
De  Ryraon,  GrilTe,  and  Gluainski  are  in  accord  in  affirming  that  neither  the  raoloi 
nor  sensory  nerves  arc  affected.  In  this  tliey  are  confirmed  by  Cema,  who  even 
et»l«a  that  the  local  application  of  strong  aoEiitions  has  no  sensible  eflecl  upon  the 
nerves.     On  the   other   liand,   Fick  and  Mitchell  slate  that  the  motor  nerves  sf* 

•  llip  hydnichlomte  of  an/xpaFleine,  an  oxiilKliHD  prudiict  froiii  EparTcibp,  is  freely  fotuUf 
in  witter,  nhii  hiu  been  iwed  with  UTipned  good  [T-hu!19  hypodermicnlly  by  Xon  Oefelr,  in  do*  « 
•  i\-tcnlhi  ijf  A  grain,  i*''  an  ncii^'c  cardiflp  ■Jliaiulanl.  See  K.  HGrllife  {Arrh^  /.  Frpfr,  Falh.  ■. 
Fhorm..  1802). 

I  1 


CARDIAC  STIMULANTS 


249 


attacked,  uiil  A.  It.  Cushny  nnd  S.  A.  Matthews  find  that  Hpartefne  is  clocwly  related 
in  its  phj'siological  action  to  coniuta,  ita  chief  infltienee  being  upon  tlie  peripheral 
motor  nerve-endings  in  llie  mu-sclc.  whereby  it  cuuses  u  purnlylic  asphyxia.  GmnArd 
mod  Geley  slate  that  sparteine  locally  apph'ed  puralyzea  the  sennory  nerves  in  the 
^re,  and  nwy  even  be  eubstituted  for  cocaine  in  operations  upon  the  eye. 

Muto  and  Ishizaka  conclude  that  the  fatal  failure  of  respiration 
of  sparteine- poisoning  is  due  to  the  depressing  action  of  the  drug 
upon  the  peripheral  phrenic  nerve  us  well  as  to  an  action  upon  the 
respiratory  centres. 

Circulation. — Although  the  subject  of  the  ai'tioii  of  sparteine 
upon  the  circulation  has  been  inveiitigated  by  Liihorde.  driffe,  Gtr- 
rand,  Masius,  Gluzinski,  Cerna,  A.  R.  Cushny  and  S.  A.  Matthews, 
the  results  reached  have  been  so  disc^^rdant  as  to  make  their  recon- 
ciliation at  present  impossible-  The  chief  facts,  that  aeeni  to  us  to 
be  fixed,  are  that  a  sufficient  dose  of  the  alkaloid  produces  a  pro- 
nounced fall  of  the  arterial  pressure,  which  is,  at  least  in  part,  due  to 
&  direct  action  of  the  drug  upon  the  heart.  The  more  important 
question,  whether  the  smalt  dose  of  sparteine  is  or  is  not  a  cardiac 
stimulant,  cannot  at  this  time  be  finally  answered. 

The  effect  of  the  alkaloid  upon  the  pulse^rale  in  its  fullest  serial  development 
•I^WAra  to  be  a  primary  slowing,  followed  hy  nn  ui'i'eleratton,  whirh  in  turn  givea 
way  to  a  pronouni'ed  decrettse  beluw  the  normal,  'i'lie  siKe  of  I  he  rj<we  is  a  very 
potenl  foetor  in  det«rniiniiig  the  aolion  on  (he  pulse-rate;  thus,  if  a  very  Uirge  dose 
is  given  the  pube  at  once  beromes  slow  and  remains  hIow.  Again,  tlie  Mluwing 
before  aecclenition  of  the  pulse  haa  not  been  noted  by  various  observers,  and  prob- 
ably occurs  only  after  very  smivll  dosea,  and  in  some  cases,  acrurding  to  the  researches 
of  Gluzinaki,  it  is  due  to  a  primary  excitement  of  the  vugi  nerve.  Fick.  (Jriffe, 
GATand.  Madius,  Gluzinski,  and  Cushny  and  Matthews  are  in  accord  in  stating  that 
the  acceleration  of  the  pulse  is  due  to  peripheral  pamlydis  of  the  pneiimogastrio 
ner^,  with  its  consequent  withdrawal  of  inhibition,  wliile  it  Heems  to  be  proved 
that  the  final  slowing  of  the  pul^e  is  the  outcome  of  a  direct  impulse  of  the  npar- 
Uiiie  upon  the  heart  itself.  Neither  niuscariiie  (Fick)  nor  atropine  (CUishiiy  and 
Ibtthews)  prevents  the  action  of  sparteine  upon  the  heart. 

GarBod,  Gluzinski.  Pawlow.  and  Cerna  all  alRnn  as  the  rcault  of  their  own 
experiments  thai  there  is  a  ilistlncl;  primary  stage  of  Increased  arterial  prcsatu%; 
and  in  the  experimenla  of  Cushny  and  MatlhewH  such  rise  of  pressure  Iminediately 
(bUowed  the  injection  of  five  milligrammes  of  the  alkaloid  into  tiie  %'einH  of  rabliita 
and  rM»,  whether  they  liad  or  liad  not  been  ponilyzcd  with  curare  or  other  drugs. 
Areording  to  Pawlow.  this  rise  of  blood-pros.surp  It  due  chiedy  to  stimulation  of  the 
T»so-motor  centrea;  while  Ccma  reached  the  conclusion  tliat  it  is  cau-seil  partly  by 
an  iDcreaaed  activity  of  the  heart  and  partly  by  centric  vnao-inotor  stimulation. 
Ceroa  compares  the  action  of  aparteine  to  tlutt  of  digitalis.  Cushny  and  Matlhen's 
conclude  tlmt  apurteine  is  entirely  apart  from  digitalis  in  tlmt  it  does  not  prolong 
•ystole,  but  slows  the  pulse  simply  by  increasing  dittslole;  and  in  lliut  it  favors 
exeenive  dilatation  of  the  heart,  and  in  any  doee  is  a  sedative  rather  than  a  stimu- 
lant to  the  viscu^.  They  lind  tliut  in  the  itiammal  (he  rise  of  blood -prctisurc  k  very 
brief  and  does  not  occur  when  the  drug  is  given  fiy  the  stonjach.  They  conclude 
that  llie  rise  is  not  due  to  any  specific  influent-e  of  the  sparteine,  but  la  called  forth 
by  local   irritation 

Jtfwscfcg.— When   applied   locally   to   the   muscles,   sparteine   has 

ime  influence  in  diminishing  their  excitability    and  prolonging  the 

luralion  of  the  latent   period   (De  Rymnn.  Griffe.  :iail   Gluzinski). 
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But  it  does  not  destroy  the  fuactional  activity  of  the  musdea,  evM 
when  brought  in  direct  contact  with  them  in  a  concentrated  form. 
and  its  muscular  influence  is  too  feeble  to  be  manifested  in  general 
poisoning. 

Kidneys. — It  is  stil!  doubtful  whether  sparteine  does  or  does  not 
fully  represent  the  diuretic  influence  of  scoparius.  Griffe  affirms  tM 
in  his  experiments  upon  rabbits  it  produced  absolute  decrease  in 
the  excretion  of  urine,  and  although  some  clinicians  assert  tliil  il 
ai't.s  in  a  man  as  a  distinct  diuretic,  others  aflirm  that  any  initeawd 
diuresis  is  secondary  to  the  regulation  of  the  circulation. 

Therapeutics. — The  use  of   sparteine   in    diseawa    of   the  hestl 
has  been  studied  by  a  number  of  clinicians,  notably  Kfe,  Ciarand, 
Roland,  Voit,  J.  M.  Clarke,   Kurloff,  and  Pawinski,   who  are  all  in 
accord  in  affirming  It  to  be  of  value  in  the  treatment  of  cardiac  afler- 
tions,  in  which  it  slows  the  pulse  and  renders  it  more  regular,  iiicrc»s« 
diuresis,  and  is  superior  to  most  other  cardiac  remedies  in  its  power 
of  controlling  general  nervous  excitement.     Pawinski  states  Ihai  in 
pure  nervous  pal/ntation  it  exceeds  digitalis  in  power  and  certainty 
in  action,  and  that  it  is  a  valuable  sedative  in  hysteria,  neuraslhrnia. 
and  allied  conditions.     Both  Pawinski  and  S^e  assert  that  il  has  ■ 
remarkable  power  of  regulating  the  heart's  action ;  the  latter  ob.*erv«, 
indeed,  affirnis  that  no  knomi  remedy  equals  it  for  the  purpose  M 
making  an  irregular  pulse  regular.     On  the  other  hand,   Pawinski 
warns  against  its  use  in  ca-ses  in  which  the  heart-muscle  is  believtid 
to  have  undergone  degeneration.    It-s  action  i.s  a  rapid  one,  the  symp- 
toms produced  by  it,  according  to  Clarke,  S6e,  and  others,  developing 
in  thirty  minutes  to  an  hour  after  its  ingestion,  and  continuing  for 
five  or  six   hours.     According  to   Clarke,   these  symptoms  consist 
primarily  of  a  marked  retardation  of  the  pulse,  with  increase  of  the 
force  and  of  the  arterial  tension,  the  skin  at  the  same  time  becoming 
red  and   moist,   while  the  respiration,   which  is  at  first  quickened, 
soon  becomes  slower  and  fuller  than  normal.    In  overdoses  it  is  said 
to  cause  very  high  tension  of  the  pulse,  with  sharp  cutting  or  throb- 
bing pains  in  the  cardiac  region,  and  sometimes  nausea.     It  has  been 
employed    with    asserted    excellent    results    in    all    forms    of   valvular 
disease,  in  asthma,  and  especially  in  functional  cardiac  derangements. 
The  very  important  statement  made  by  Clarke,  that  it  will  control 
the  pulse-rate  and   general  symptoms  in  Graves's  disease,  receives 
some  confirmation  in  the  work  of  Pawinski  and  in  our  own  experience. 
Some  clinicians,  notably  Hans  Leo,  and  Hiero  Stoessei,  have  found 
sparteine,  however,  a  very  uncertain  remedy.     We  do  not  belie^'e 
that  for  general  purposes  it  nearly  equals  digitalis;  in  our  own  trials 
with  it  in  organic  cardiac  cases  the  results  have  been  very  unsatid- 
factory.     It  may  be  useful  as  a  succedaneum  to  digitalis,  and  even 
as  a  substitute  in  neurotic  cases.    Pawinski  gives  0.016  to  0.04  gramme 
three  times  a  day,  increasing  gradually  to  0.6  gramme  during  the 
twenty-four   hours.     The  statements   of   Guin&rd   and   Geley,   th»t 
sparteine  may  be  used  successfully  externally  like  guaiacol  for  an 
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antipyretic,  are  strongly  contradicted  by  LannoU.  The  sulphate 
may  be  used  in  pill  or  solution  in  commenting  dose  from  one-quarter 
lo  one-half  a  grain  (0.016-0.03  Gni.},  cautiously  increased  to  two 
grains  (0.13  Gm.)  if  required,  and  repeated  every  six  to  eight  hours. 

ADONIDIN. 

Adonis  vemalis,  a  plant  of  Northern  Europe  and  Asia,  contains 
a  gluciiside  to  which  Cervt'llo  has  given  the  name  of  adonuiin.  Accord- 
tug  to  Cervello,  adonidin  causes  in  the  frog  first  increase  in  the  force 
of  the  systolic  contractions,  then  irregularity  uf  rhythm  with  long 
diKfiiolic  pauses,  and  finally  arrest  in  violent  systole,  the  most  char- 
acteristic phenomenon  being  the  peristaltic  movements  which  pre- 
rede  the  cardiac  arrest.  According  to  H.  A.  Hare,  adonidin  first 
increases  and  then  slows  the  rate  of  the  beat  in  the  cut-out  frog's 
heart,  while  ils  injection  into  the  frog  is  followed  by  a  period  of  slow- 
ing of  the  cardiac  movements,  with  long  diastolic  pauses,  succeeded 
by  great  increase  of  the  pulse-rate,  which  in  turn  gives  way  to  slow 
movement,  ending  in  arrest.  The  heart,  either  within  or  without 
the  body,  stops  in  diastole.  .Although  Cervello  and  also  Guirlet 
state  that  the  heart  is  arrested  in  systole.  Hare  affirms  that,  whether 
the  heart  be  isolated  or  in  situ,  the  arrest  is  diastolic.  The  contra- 
diction is  not  easily  explained,  unless  it  he  through  the  observation 
of  Guirlet.  that  in  the  rabbit  he  has  yeen  the  left  ventricle  in  perma- 
nent systolic  contraction,  with  the  other  cavities  dilated  and  full  of 
bloo<l.  The  slowing  of  the  pulse  noted  by  Hare  was  found  by  him  to 
l>e  due  to  stimulation  of  the  pneu  mo  gas  tries,  as  it  was  prevented  by 
llieir  section.  That  the  diastolic  arrest  was  not  merely  an  occjtsional 
phenomenon  the  result  of  excessive  inhibition,  as  is  sometimes  seen 
from  digitalis,  was  proved  by  its  occiirnng  after  section  of  the  vagi, 
■s  well  as  by  the  fact  that  galvanization  of  these  nerves  in  the  later 
stages  of  the  poisoning  failed  to  inhibit  the  heart,  the  nerves  appear- 
ing lo  be  paratyKed.  According  lo  Xakowski  adonidin  differs  from 
ibe  other  heart  tonics  in  that  it  produces  a  dilatation  instead  of  a 
rontmrtion  of  ihe  coronary  arteries. 

In  Hare's  experiments  adonidin  increased  very  distinctly  the 
arterial  pressure  in  the  dog.  while  decreasing  Ihe  pulse-rate.  After 
lurge  doses  the  first  rise  is  followed  by  a  marked  fall  of  arterial  pres- 
sure, with  irregularity  of  the  heart's  action,  and  finally  diastolic 
■rrest.  The  experiments  of  Cervello  and  of  Bubnow  are  in  accord 
with  those  of  Hare  in  showing  that  the  drug  produces  first  rise  and 
then  fall  of  pres.sure.  Hare  found  that  in  animals  whose  spina!  cord 
had  been  previously  cul,  a  rise  of  pressure  followed  the  exhibition  of 
adonidin,  but  was  not  so  great  aa  in  ihe  normal  dog.  so  that  it  is 
poesible  that  the  drug  acts  as  a  stimulant  not  only  on  the  heart  but 
atsn  on  the  vaso-motor  system.  The  first  slowing  of  the  pulse,  ac- 
eunling  to  Hare,  is  the  result  of  slinuilalion  of  the  inhibitory  nerves. 
siDce  it  was  prevented  by  their  previous  section,  while  the  final  fall 
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of  pressure  is,  at  least  in  part,  due  to  the  vaso-motor  palsy,  since 
neitlier  galvanizution  of  tiie  sciatic  nerve  nor  asphyxia  had  any  effect 
at  a  time  when  the  heart  had  still  coiiaiderabJe  power. 

Therapeutics. — In  1879  Adonis  vernalis  was  introduced  to 
the  medical  world  as  a  cardiac  stimulant  by  Bubnow,  a  pupil  of 
Botkin.  Since  then  it  has  be«n  tested  by  a  number  of  physicians. 
with  fairly  concordant  results.  The  general  testimony  is  that  its 
action  in  disease  resembles  that  of  digitalis,  and  (hat  it  is  useful  in 
the  same  class  of  cases.  It  is  much  more  prompt  than  is  digitalis, 
aud  Durand  affirms  that  it  has  no  cumulative  tendency.  There  has 
been  some  difference  of  opinion  in  regard  to  its  diuretic  action,  and 
whatever  of  such  influence  it  ha.s  must  l)e  attributed  to  its  action 
upon  the  circulation  in  the  kidneys  rather  than  to  any  marked  direct 
power  over  the  secreting  structure.  Durand  asserts  that  it  never 
produces  disturbances  of  the  alimentary  canal,  but  Lubltnski  and 
Huchard  have  both  seen  it  produce  so  much  vomiting  or  diarrhtea 
as  to  require  its  withdrawal.  In  a  case  reixirted  by  Durand  in  which 
by  mistake  three  grains  of  adonidin  were  given  every  half-hour, 
violent  vomiting  and  diarrhoea  were  the  most  troublesome  symptoms. 
Bubnow  employed  the  infusion  made  from  the  whole  herb  four  to 
eight  parts  in  one  hundred  and  eighty  parts  of  water,  and  of  this  he 
administered  a  tablespoonful  every  two  hours.  Durand  gives  the 
dose  of  adonidin  as  0.02  centigramme  (one-third  of  a  grain)  every 
three  or  four  hours. 
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FAMILY   II.— CARDIAC   DEPRESSANTS. 


Thebk  are  certain  drugs  which  are  used  by  practitioners  to  deer 
the  activity  of  the  circulation,  and  it  is  these  which  are  here  ronaideiwll 
under  the  heading  of  Cardiac  Depressants.  Many,  in  fact  all  o(  lliet 
possess  otlier  powers  besides  those  which  cause  them  to  be  consider 
under  this  caption,  and  none  of  them  are  in  very  close  accord  in  i\ 
qualities.  There  is,  however,  a  general  resemblance  in  the  action 
such  as  are  derived  from  the  vegetable  liingdom,  in  that  Ihey  arei 
depressants  to  the  motor  nervous  system  and  yet  all  produce 
vulaions.  H.  C.  Wood  has  made  an  especial  experimental  study 
Uhese  convulsions,  and  has  found  that  they  are  cerebral  and  not  i 
Ix-cause  they  do  not  occur  in  any  part  of  the  body  separated  by  se<lio 
of  the  cord  from  cerebral  influence.  Further,  they  are  probably  do 
to  disturbance  of  the  circulation  at  the  base  of  (he  brain,  fur  11 
foHowing  reasons,  the  truth  of  each  of  which  has  been  experimentalj 
determined:  first,  lessening  of  the  circulation  at  the  base  of  the  br 
will  cause  convulsions;  secondly,  the  eon\'ulsions  produced  by  ik 
cardiac  depressants  do  not  occur  until  the  arterial  pressure  is  reduc 
about  one-half;  thirdly,  if  the  disturbance  of  the  cerebral  circulalto 
be  artificially  increased  by  tying  the  carotids  previous  to  poisoning;'' 
or  in  any  other  wuy,  Ihe  convulsions  come  on  sooner  and  are  more 
violent ;  fourthly,  in  some  animals  the  convulsions  caused  by  arresting 
circulation  at  the  base  of  the  brain  are  feeble  and  ill-defined,  while  in 
others  they  are  violent,  and  in  species  of  the  first  order  cardiac  depres- 
sants produce  but  slight  convulsions,  while  in  species  of  the  second 
order  they  cause  violent  convulsions. 

The  indications  for  the  use  of  a  cardiac  depressant  may  be  said  to 
l>e  increased  arterial  tension,  sthenic  fevers,  and  severe  locil 
inflammations.  In  order  that  a  rational  selection  of  the  various  dnip 
may  be  made  for  any  individual  case,  it  is  necessary  to  study  how,  m 
these  various  conditions,  relief  is  afforded  by  an  arterial  sedative. 
When  there  is  circulatory  excitement  from  irritation  or  excitement  of 
the  heart,  the  mode  of  relief  is  too  obvious  to  need  discussion.  It  is 
plain  that  in  such  a  case  a  drug  should  be  selected  which  simply  de- 
presses the  heart's  action  and  does  nothing  more.  When  there  is 
severe  inflammation,  such  as  pneumonia,  with  high  arterial  tension, 
the  effect  desired  is  a  lessening  of  the  flow  of  blood  to  the  part.  A 
simple  cardiac  depressant  may  do  this  by  lowering  the  force  of  the 
circulation,  but  a  vaso-motor  depressant  is  far  more  powerful. 
The  blood-vessels  of  the  inflamed  part  are  already  dilated,  and  conae- 
quently  attract  blood,  as  it  were,  to  the  part.  If  the  remedy  dil&ta 
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the  blood-vessels,  this  local  attraction  ceases,  and  blood  ia  diverted 
im  the  inflamed  tisane.  It  would  appear  from  the  experiments  of 
Ludwig,  Schiff.  and  others  that  the  blood-vessels  of  the  body,  after 

Ditiplete  dilatation,  are  able  to  hold  twice  their  normal  amount  of 
blood,  and  Golz  (quoted  by  FothergiJl)  found  that  the  intestinal  vessels 
by  themselves  were  able  to  contain  a!!  the  blood  nf  the  body.    These 

»cts  show  how  by  means  of  an  arterial  sedative,  which  paralyzes  the 
raso-motor  centres,  "we  can  blend  a  man  into  his  own  blood-vessels," 

r,  in  other  words,  get  much  of  the  effect  of  a  venesection  by  drawing 

lood  from  the  diseased  part. 


ANTIMONY. 

The  only  salt  of  antimony  which  is  used  to  any  extent  in  practical 

licine  is  the  antimony  and  potassium  tartrate,  or  tartar  emetic, 
fhis  occurs  in  the  form  of  transparent,  efflorescent  crystals,  or  as  a 
rhile,  granular  powder. 

Its  taste  is  at  first  very  slight,  but  after  a  time  styptic  and  acrid. 
In  some  persons  it  blisters  the  tongue  and  lips  after  a  few  moments 
(if  contact.  Tartar  emetic  is  insoluble  in  absolute  but  soluble  in 
dilute  alcohol,  soluble  in  from  two  to  three  parts  of  boiling  water, 
and  in  fifteen  and  a  half  parts  of  water  at  77°  F,  It  is  incompalible 
with  alkalies  and  with  acids,  including  tannic  acid  and  substances 
eoQtaining  it. 

Official  Preparatioas: 

AatimoDii    et    Folassii    TartrstLs 

[Tartar  En>etic] (  ^  B™i"  («pectorantl  ,  ^ti.fiQ^fQ  Gm.). 

'  ■•  I   J  gram  (emetic)  f  '  ' 

Viniim  Antimonii  (0.4  per  cent.) ....  15  niiiuma  to  1  fluidrachni  (I— i  Co.). 
Syrupua  Scills  Compositus  (0.2  per 

cent,)-.,      ..      ,    1  to  1  fluidrachm  (3-4  C.C.). 

Local  Action. — Locally  appUed,  tartar  emetic  ia  an  irritant,  acting 
jn  some  very  delicate  and  susceptible  skins  in  a  very  short  time. 

most  instances,  however,  its  continuous  application  for  several 
fcya  18  necessary  to  produce  any  effect.  At  first  there  is  simply  a 
"TBdncss.  accompanied  by  some  burning  pain  and  the  eruption  of  smafl 
|>apules.  which  shortly  become  converted  into  vesicles  and  then  into 
Pustules.  These  are  irregular  in  shape  and  size,  varying  from  one- 
eighth  of  an  inch  to  an  inch  and  a  half  in  diameter,  and  are  very  pain- 
ful. Sometimes  these  pustules  give  rise  to  small  sloughs,  but  generally, 
if  the  application  be  withdrawn,  they  simply  give  origin  to  superficial 

Ecers.  which  readily  heal. 
Ahtorplion  and  Elimination. — Tartar  emetic  is  very  ra[ndly  ab- 
rbed  in  the  gaatro-intestinal  tract,  and  elimination  commences 
^most  at  once.  The  minute  dose  probably  escapes  from  the  system 
ftjtogetber  through  the  kidneys,  but  the  toxic  dose  is  certainly  thrown 
with  the  secretions  from  the  whole  length  of  the  gastro-intestinal 
17 
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tract,  and  probably  also  escapes  with  the  saliva.  Elimination  is, 
however,  not  complete,  so  that  in  cases  of  fatal  poisoning  antimony 
may  be  found  in  the  various  tissues  of  the  body. 

Mitsoin  believes  th&t  the  fixation  of  the  antimony  in  the  tissue  begins  almost  rI 
once,  becAuae  he  found  that  if  he  g&ve  to  the  nbbit  the  roiuimum  faUi  d<we  of 
tartar  emetic,  tiien  bled  and  practised  transfusion  either  with  blood  from  another 
rabbit  or  with  normal  salt  solution,  the  animal  died  as  quickly  as  did  the  animal 
left  to  the  action  of  the  poison;  although  when  five  or  eix  times  the  Tninimnm  fatal 
dose  was  given  bleeding  and  transfusion  greatly  protiacted  life.  Moreover,  Mood 
flnwn  from  the  animal  poisoned  with  the  minimum  fatal  dose  was  only  slightly  toxic. 

Circulation. — In  man  and  in  all  mammals  any  dose  of  tartar 
emetic,  which  is  sufficient  to  affect  the  circulation,  produces  a  steady 
fall  of  the  arterial  pressure,  with  a  pulse-rate  which  may  be  at  first 
slowed  but  soon  becomes  more  rapid  than  the  normal.  The  fall  of 
pressure  is  due  chiefly  to  a  debilitating  influence  on  the  heart,  although 
there  is  evidence  that  (he  vaso-motor  mechanism  is  also  depressed. 

In  the  low«r  animald  all  doeee  of  antiroony  sufGcient  to  cause  any  apparent 
cfTect  progrceBi\'ely  lower  the  arterial  pressure;  the  pulse  is  sometimes  at  BiEt  tem- 
porarily accelerated,  but  usually  the  slowing  of  the  pulse  occurs  from  the  beginning 
of  the  [wisoning.  During  this  period  of  slow  pulse  the  diastoUc  pauses  are  extremely 
long  and  the  pulae-wavcs  greatly  augmented,  it  may  be  to  five  times  their  original 
siie.  After  a  time  the  pulse  usually  becomes  very  rapid,  the  pulse-waves  very  small, 
the  arterial  pressure  almost  extinguished,  and  in  a  few  minutes  diastoUc  arrat 
occurs  (Adccrmann,  Ernst  8enti).  In  the  poisoned  frag  the  cardiac  contractions 
are  from  the  beginning  lessened  in  frequency  and  force,  then  become  more  rapid 
bul  extremely  irregular,  with  the  auricles  pulsating  more  frequently  than  the  ven- 
tricles (Radiiejewski.  Ackermann,  Nobihng).  The  peripheral  vagi  are  paralyzed 
■o  that  the  diastolic  arrest  is  doI  inhilntory  (Radiicjewski).  Antimony  paialyies 
the  isolated  frog's  heart,  destroying  the  irritability  of  the  muscle  (Ackennann); 
digitalis  is  stated  to  produce  immediate  restoration  of  function  (I.  Soloweitschyk). 

.Antimony  i*  certainly  a  direct  cardiac  depressant  and  paralyiant,  hut  the 
a>«vrtinn  of  Sulowciturhyk  thai  galvaniiai ion  of  the  \'aso-motor  centre  does  not 
plc\-!ile  ihc  arterial  pressure  while  the  heart  is  still  active,  taken  together  with  the 
fact  that  the  arterial  pressure  falls  while  the  heart  is  apparently  putting  forth 
its  nnrm:il  fiircc.  in<licatn>  thut  the  poison  also  depresses  either  centrically  or 
peripherally  the  Uood-vcssel  system. 

A'cTTOws  System. — The  occurrence  in  man  of  anesthesia  during 
antimonial-poisoning  has  been  overlooked,  but  has  been  a  marked 
feature  in  experimental  poisonings.  Acrordinp  to  Radziejewski,  the 
thermic  pen,*e  is  first  paralyzed  and  later  the  tactile  power.  Radzie- 
jewski and  Soloweitschyk  have  found  that  the  depression  of  reflex 
activity  occurs  after,  as  Ix-fore,  section  of  the  oord,  and  is  therefore 
not  due  to  .stimulation  of  the  Setschenow  inhibitory  centre;  also 
that  i(  is  not  preventwi  by  tying  an  artery  and  cutting  off  access  of 
the  ijoi.'ion  to  the  nerve,  and  is  therefore  not  peripheral.  It  conse- 
quently must  l>e  spinal:  and.  as  both  observers  noted  that  in  the 
frog  and  the  rabbit  voluntary  movements  persist  after  the  total 
abolition  of  sen-iibility  and  reflex  activity,  antimony  must  be  a 
paralyzant  of  the  receplitv  centres  or  genaory  trad  of  the  spinal  cord. 
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tract,  and  probably  also  escapes  with  the  saliva.     Elimination 
however,  not  eoniplele,  so  that  in  cases  of  fatal  |K>iBoning  antir 

may  be  found  in  the  various  tissues  of  the  body. 

MoBoin  believes  that.  Ihe  fixntion  of  the  antimony  in  the  tiaeuD  be(^n£  nlmoRt 
oDce,  because  he  found  tliat  if  he  pive  to  the  rabbit  the  minimiiiD  fataJ  diaci 
tartar  emetic,  then  bied  and  praotiKed  trunsfusion  either  wirli  lilood  from  i 
rabbit  or  wilh  aormai  luilt  sululion,  the  animal  died  ae  quickly  a^  did  the 
left  to  the  action  of  the  poison ;  although  when  five  or  six  limes  the  minimum  I 
doee  waa  given  blooding  and  trunsfiision  preally  protracted  life.  Moreover,  i 
drawn  from  the  animal  poisoned  with  the  minimum  fatal  dose  was  only  edightly  lo 

Cirevlation. — In   man   and   in   all   mammals  any   dose  of  li 
emetic,  which  is  sufficient  to  aRect  the  circulation,  produces  a 
full  of  the  arteria!  pressure,  with  a  pulse-rate  which  may  be  at 
wlowed  but  soon  becomes  more  rapid  than  the  normal.     The  fall  ■ 
pressure  is  due  chiefly  to  a  debilitating  influence  on  the  heart.,  atlhou 
there  is  evidence  that  the  vaso-motor  mechanism  is  also  dcpr 

In  the  lower  animnln  all  doses  of  antimony  suffirient  to  cause  &ny  ki 
ptToct  progressively  lower  the  arterial  pressure;  the  pulse  is  sometimes  M  firat  ii 
porarily  accelerated,  but  iwually  tlie  slowing  of  the  pulse  occurs  from  Ibp 
of  llic  pt>iflouing.  During  this  period  cf  slow  puke  the  diastolic  pausi«  are  exlnrnKtr 
long  unci  llie  pulse-waves  greully  augmented,  it  niay  be  to  five  times  their  onfii^ 
Hiiie.  Aflcrn  time  the  pulse  usually  becomes  very  rapid,  the  pulse-w-avea  veryiOBiL 
the  arterial  pressure  almost  extinguished,  and  in  a  few  tniuules  diaatolii:  >nW 
occurs  (Ackermann,  Ernst  Scnli).  In  the  poisoned  frog  the  cardiac  contiartki* 
are  from  the  beginning  lessened  in  frequency  and  force,  then  become  moie  lapkl 
but  extremely  irregular,  with  the  auricles  pubating  more  frequently  thwi  the  re»- 
trii-lcs  (Radjiejewski.  Ackermann,  fiubiling).  The  peripheral  vagi  are  paraljKil 
uo  tliat  the  diastolic  arrest  is  not  inliibilory  (Radiiejewski).  Antimony  [araljifa 
the  isolated  frog's  liejirt,  destroying  the  irrilabihly  of  the  muscle  (.AckennamJi 
digitalis  is  stated  to  prtHluce  immediate  restoration  of  function  (I.  Soloweiiwhyki 

Antimony  ih  ccrlainiy  u  direct  cardiac  depressant  and  paralj-zant,  biil  ti» 
a-sserlinii  of  Soloweitschyk  that  gnlvoni/alion  of  the  vaso-mo(or  centre  does  M 
clfvule  the  arterial  jirciisiirc  wJiile  The  heart  \n  si  ill  active,  taken  together  with  lli» 
fact  tliat  llic  urlcrial  pressure  fallfi  while  the  heart  is  apparently  putting  forti 
its  Tiormiil  force,  indicates  thai  the  poison  also  depresses  either  centrirally  w 
peripherally  the  blood-vessel  system. 

Nen'oiis  iSy stem.— The  occurrence  in  man  of  anesthesia  durin| 
antimonial-pnisoning  has  been  overlooked,  but  lias  been  a  marked 
feature  in  experimental  poisonings.  According  to  Radziejewski,  the 
ihermic  sense  is  first  piiralysied  and  later  the  tactile  power.  Radzie- 
jewski and  .Sokiweitschylc  have  found  thai  the  depression  of  reflM 
activity  occurs  after,  as  before,  section  of  the  cord,  and  is  therefore 
not  due  lo  stimulation  of  the  Setschenow  inhibitory  centre;  »1» 
dial  il  in  not  jircveiited  by  lyiiif^  an  artery  and  cutting  off  access  (rf 
the  poison  lo  (he  nerve,  and  is  therefore  not  peripheral.  It  ^ol^s^ 
quently  must  be  spinal;  and,  as  holh  observers  noted  that  in  the 
frog  and  the  rabbit  voluntary  movements  persist  after  the  total 
abolition  of  sensibility  aiu!  reflex  activity,  antimony  must  be  * 
paralyzant  of  the  rtceptive  centres  or  sensory  trad  of  the  spinal  fori. 
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The  motor  cord  probably  shares  to  a  slight  extent  in  the  depressing 
infiuence.     The  motor  nerves  and  muscles  are  said  to  retain  their 

LfuDctional  power. 

}  Temperature. — The  infiuence  of  antimony  upon  the  temperature 
appears  not  to  be  very  raarited  when  the  drug  is  exliibited  in  ordinary 
therapeutic  doses,    Ackermann  affirms  tliat,  after  doses  severe  enough 

fto  induce  violent  vomiting,  the  centric  temperature  is  not  lowered, 
although  that  of  the  extremities  may  fall  as  much  as  3.5°C.  After 
poisonous  doses  of  antimony  the  decrease  is  very  perceptible.* 

I  Abdomijial  Organs. — Tartar  emetic  acts  as  an  irritant  upon  the 
whole  alimentary  mucous  membrane.  The  serous  discharges  from 
the  stomach  and  from  the  bowels  may  be  to  a  certain  degree  due  to 

Lthe  local  irritant  influence  of  the  poison,  but  probably  to  a  much 

tlarger  degree  are  the  outcome  of  un  attempt  to  eliminate  the  drug 

Icirculating  in  the  blood. 

Brinlon  proved  ihot  when  lorlar  emetic  a-as  injeetwl  into  the  vein  of  an  atiiniiil 
it  WM  verj'  freely  and  ntpidly  eiiniinaieri  by  ihe  Btomnch.  Jl.  W.  Richardson  lias 
corroborELtod  lliw,  and  hiut  also  found  thiit  a  similar  ohniinalioii  follun'it  the  mhidu- 
tioD  uf  aDtimoniulcd  hydrogen,  liudziejen'ski 's  theory  llint  the  emesis  in  due  itolely 
U>  »  local  aclion  of  the  poison  is  com[Jetely  dispnived  by  Ihe  experinientH  of  Ma- 
gcndie  (conimned  by  Brinton).  iii  wliifh  voniiiing  was  prodiired  by  lartar  enielic 
atlcr  the  stomach  bad  been  renioved  and  a  pig.'s  bladder  substit  iited.  The  vomiting 
raided  by  tartar  emetic  must  tlicrefore  be,  at  least  in  part,  of  tent.ric  origin,  but 
Momo  h&s  proved  that  the  loeal  action  oE  the  dnig  aUo  plays  an  important  rAle  in 

production  of  vomiting;  finding  that  when  the  lartar  emetic  is  given  by  the 
h.  vomiting  ia  caused  by  smaller  quantities  and  more  promptly  than  when  the 
:i  is  injected  into  the  veins. 

Respiratory  Organs. — The  respiration  in  poisoning  by  antimony  is 
very  irregular,  with  all  sorts  of  variations  in  the  rhythm  of  the  act, 
^and  is  probably  centrally  depressed. 

I^B  In  the  advanced  stages  Ihe  pauses  are  oft«n  very  long,  aiid  the  inspiration  and 

expiration  m  forced  and  prolonged  that  very  generally,  in  uninuibi  at  least,  mar- 
gJDAl  emphysema  and  subi^eurul  ecchyraosca  are  found  afler  death.  The  origin 
of  the  respiratory  troiihle  is  probably  somewhat  complex,  Ihe  chief  factor  being 

I  the  direct  infiuence  of  the  drug  upon  the  respiratory  nerve-cenlres,  and  minor  caunes 
Ihe  intense  venous  coogesUon  due  to  the  failure  of  the  circulation  and  the  alteration 
of  the  blood  itself. 
Upon  the  mucous  membrane  of  the  lungs  antimony  acts  directly 
or  indirectly,  even  in  moderate  doses,  as  is  shown  by  clinical  experience 
and  by  Ihc  experiments  of  Mayerhofer. 

Therapeutics. — There  are  three  indications  to  meet  which  anti  mony 
and  potassium  tartrate  is  constantly  employed.  The  first  of  these  it 
fultits  by  virtue  of  its  powers  as  an  emetic.  The  discussion  of  this 
niay  be  foimd  in  the  chapter  upon  Emetica. 

The  second  purpose  for  which  antimony  ts  used  is  to  depresa  arterial 
I  excitement.     It  is  chiefly  in  inj^ammnlinn  that  tartar  emetic  is  used 


*  Acftennuui  found  (bar  n  fall  ot  only  I.G^  C.  occutthI  in  nbbiu  kilied  Id  hi  \voas,  but  in 
n  iltt<  Uwd  five  bour>  Uv  depi«toiwi  uuoiiDlsiJ  t«  6.6^  C. 
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result  (Taylor,  an  analysis  of  thirty-eeven  fatal  cases);   two  hundn 
grains  have  been  recovered  from;    also  one  hundred  and  seven^ 

grains,* 

The  trealmenl  of  antimonial-poisoning  consists  in  washing  ouf  lb 
alimentary  canal  with  large  draughts  of  tannic  acid. — the  best  knoii 
antidote, — in  the  free  administration  of  opium  by  the  moutb 
reetum,  or  hypodermicaiiy  if  it  cannot  be  retained,  the  hypodern 
injections  of  strychnine  and  digitalis  if  the  circulation  faiU,  tiiil 
the  maintenance  of  the  bodily  temperature  by  external  applicatio 
of  heat. 

Chronic  Poisoning. — The  symptoms  following  the  criminal  repealed 
administration  of  small  toxic   doses  of  tarlar  emetic,   at  inlwvsl^j 
are — nausea,   mucous  and   bilious  vomiting,   watery   purging.  ofl«i^ 
followed    by    constipation,    small     frequent    pulse,     and    astheni), 
deepening  into  death  from  exhaustion. 

VERATRUM.t 

The  U.  S.  Pharmacnp(Eia  formerly  recognized  under  the  nnmci 
Veratrum  vlridc  the  rhizomes  and  roots  of  that  North  Amehrsn 
plant-  Very  unfortunately,  at  the  recent  Eighth  Revision  of  th* 
Pharmacopteia,  Veratrum  viride  was  dropped  as  an  official  title  wii 
Veratrum  defined  as  the  dried  rhizome  and  roots  of  Veratrum  viridt 
and  Veratrutn  albuvi.  J 

These  Iwn  plants,  one  a  native  of  North  Amerira,  the  olhrr  of  Europe,  vtn 
closely  allied  tliul  l>y  many  botaiiiats  they  Imve  been  thought  to  be  iUenticnl,  lliou^ 
a'.  preseTil  tliry  iirc  liy  nioKt  iiiiilioritics  believcii  to  l>e  rfisiJTid,  The  rhieotoKssre 
very  similar  in  appearance  and  probably  contain  the  same  alkaloids  and  reseuli' 
one  another  very  closely  in  their  physiological  action  {see  H.  C.  Wood  and  H.  C. 
Wood,  Jr.),  But  similflrity  is  not  identity,  and  both  the  chemical  and  toncokigial 
evidence  iadicates  that  the  European  plant  is  stronger  than  is  the  North  Amennn, 
and  that  (he  two  rhizomes  probably  dilTer  cKsentially  in  the  proportionate  anwuDU 
of  the  various  alkaloids  contained  in  them.  A  number  of  cases  of  fatal  poiBoniog 
by  Veratrum  album  have  been  recorded;  we  know  ot  none  id  the  healthful  »dult 
from  \'eratrum  viride.  In  the  poisoning  with  Veratrum  album,  violent  abdomii>l 
pain  and  diarrhoTa  are  usually  present;  they  are  rare  in  poisoning  with  Veratnin 
viride.  In  our  opinion,  the  medical  practitioner  who  wishes  to  produce  a  profoual 
influence  with  \'eratnmi  viride  should  always  order  and  see  that  he  gelt,  not  lit 
veratrum  ot  the  U.  S.  P.,  but  veratrum  viride. 

Although  the  chemistry  of  veratrum  is  still  in  an  unsafisfactorT 
condition,  there  appear  to  be  several  alkaloids  in  it.  Of  these  the 
most  important  are,  jervine,  ruhijervine,  pseudojervine  and  proto- 
veratrinc.  The  last  named  of  these  is  by  far  the  most  toxic  and  »t 
present  appears  to  be  the  most  important  active  principle. 

It  should  be  noted  that  veratrine  is  not  the  active  principle  ot 
veratrum,  and  bears  no  physiological  relation  to  it.     Although  some 


•  See  y.  r.  M.  R..  xxW.  401. 

t  Veratrum  iq  irr&med  in  Oum  chapter  an  our  Lnowledne  of  iln  phyHiolocical  aclion  i<tHdiDrvlvL 
iti  tk  .^tale  of  chaor*.  It  is  probably  no' ,  liowever,  in  Any  proper  wnv  nf  Ibe  wnnt  to  he  nynnlnl  v 
■  <vrtbar  *lepi^wiiii. 
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lemists  have  claimed  to  have  obtained  vertttrine  from  veratrum, 

present   at  all    it   is   in   such  exceedingly  small    quantity   as   to 

i>lay  absolutely  no   part   in   the   physiological   action   of   the   drug. 

ficlal  Preparations : 

FluiJextr»ttuii>  Veralri 1  tjs  3  mininiH  (0,06-0.2  Cc). 

Tinctimi  Veratri  (10  per  cent.) 10  to  ao  mininis  [0.6-2,0  C.c). 

Local  Action. — Veratrum  viride  is  not  actively  irritant,  although 

is  reason  tor  believing  that  the  vomiting  which  it  causes  is 

Jy  due  to  some  local  influence  exerted  by  it  upon  the  stomach. 

Ft  yields  its  active  principle  very  rapidly  to  absorption;    its  effects 

ecome  apparent  in  lifteen  to  twenly-five  minutes  after  its  ingestion. 

jncemlng  its  elimination  we  have  no  practical  knowledge,  but  its 

ictive  principle  probably  escapes  through  the  urine. 

Physiological  Action. ^The  only  effect  perceptible  in  man  after 

small  physiological  dcse  of  veratrum  viride  is  a  reduction  of  the 

Be  of  the  pulse.    If  the  dose  has  l>een  a.  little  larger  the  pulse  fre- 

juency  also  falls  very  markedly,  it  may  be  to  40  or  even  30  per  minute. 

The  volume  of.  the  pulse  rises,  though  the  force  of  it  is  very  slight. 

The  final  reduction  of  the  pulse-rate  i.s  accompanied  by  nausea,  and 

It  last  by  vomiting,  which  Ijccomes  after  a  very  large  dose  exceedingly 

evere.     By  exercise  this  slow,  large,   soft  pulse  may  be  converted 

ito  a  rapid,  very  feeble  and  small  pulse.    Under  any  circumstances 

'the  rapid  pulse  develops  sooner  or  later  if  the  dose  has  been  sufficient, 

and  18  accompanied  by  intense  muscular  weakness  and  great  sweating. 

Finally,   there  are  a  running,  almost   imperceptible   pulse;    a  cold, 

jrlammy  skin;    intense  nausea,  and  incessant  attempts  at  vomiting, 

kr  retching,  or  hiccough;    absolute  muscular  prostration;   faintness; 

vertigo;  loss  of  vision ;  and  semi-unconsciousness.    Various  observers 

also  speak  of  an  excruciating  precordial  pain;   but  this  we  have  not 

The  intestines  are  usually  not  disturbed,  but  severe  purging 

been  noted. 

CirculaitoR. — When  a  small  dose  of  veratrum  is  introduced  into 
fche  circulation  it  produces  a  remarkable  slowing  of  the  pulse  with 
)me  fall  of  the  blood-pressure.  After  toxic  do.ses  the  pul.se  may 
■come  exceedingly  rapid  and  the  pre-ssure  rise  to  a  point  very  much 
ibove  the  normal.  The  fall  of  the  blood-pressure,  seen  after  small 
loses,  appears  to  be  due  solely  to  a  slowing  of  the  pulse,  as  H.  C. 
Vood.  Jr.,  has  shown  that,  after  section  of  the  pneumogastric  nerves. 
the  pulse-rate  is  not  decreased  and  the  arterial  pulse  is  elevated 
fcdecidedly.  The  rise  of  pressure  which  occurs  under  these  conditions 
"appears  to  be  due  chiefly  to  a  stimulant  influence  either  upon  the 
heart-muscle  or  the  nervous  mechanism  regulating  the  heart's  action, 
as  it  occurs  after  division  of  the  spinal  cord.  The  slowing  of  the 
pulse  is  due  solely  to  stimulation  of  the  cardio-inhibitory  centres. 
'  The  loxic  increase  in  the  pulse-rate  appears  to  be  brought  about 
arough  paralysis  of  the  peripheral  em^ngs  of  the  pneumogastric 
rve. 
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In  1S70,  H.  C.  Wood  mode  an  claboral.c  study  of  ihe  alkaloids  JerTiiK  ml 
veralroidine  (rubijerviiie)  in  wliicli  he  showed  (.liat  jerviiie  was  a  depresaaot  to  Iht 
respiratory  centres  ^a  the  respiration,  \o  the  voiio-niolor  centres,  and  to  the  )»u%- 
muacle;  and  the  effect  of  the  ailkaloid  upon  the  oircuIatLon  is  at  least  equally  as  md 
marked  as  its  action  upon  the  central  nervous  system.  With  jervtne  the  chief  srljao 
was  &  depressant  action  upon  the  nerve-centres,  espei^ially  the  icapiratocy  cuiur. 
It  is,  however,  also  an  active  stliaiilant  to  the  oardio-inhibiiory  centres,  but  it> 
effect  upon  the  cardiac  muscle  was  comparatively  shght,  although,  when  given  m 
extremely  large  doses,  it  exercised  aome  depressant  influence. 

In  1890,  Salzburger  separated  two  new  alkaloids,  one  of  which,  protoversuiir. 
has  been  studied  by  Eden.  It  produces  a  primary  slowing  of  the  pulee  wtih  iligtii 
fall  of  blood-prexKiu^,  but  the  pressure  soon  rises  to  a  point  decidedly  above  to: 
normal  oven  although  the  pulse-rate  laay  remain  slow.    The  primary  f all  of  liic 


Fill,  M, — ThK    KrFECT   of    \'Flf^TRi;M    on    the    Cint'T.'LATIOS. 

Thls^hottn  that  the  fitllof  pren^ure  CAUsed  by  Veratrumin  due  aolply  to  the  Hlowini  Cpf  Iha  pM 
bccnuv  lh«  prosmn  ri(4«  above  normKl  nfter  jvaLion  of  Ihr  pnPUniDca^Inc  nervrw-  V-'foji^ 
tJDD  uf  Veratmta.    X— Divuioa  of  batb  pnPumofloatriB  tiervei.   Time  marker  lodteaur  "* *' 


pressure  app>carB  to  he  due  to  slowing  of  the  pulse  aa  it  did  not  occiu'  after  diriiimi 
of  the  vagi.  After  large  doses  the  pneuniogualric  nerves  may  later  become  paralytal 
and  there  is  produced  a  peculiar  dyspntxic  type  of  respiration  and  frequently  no- 
vulsions.  The  rise  of  the  pressure  was  found  to  occur  also  after  divirioii  of  tbt 
spinal  cord  and  was  therefore  largely  cardiac  iu  origin. 

Nervous  System. — In  the  frog,  veratrum  causes  diminution  of 
reflex  activity  and,  in  large  enough  dose,  complete  paralysis.  These 
changes  are  probably  due  to  an  action  on  the  spinal  cord.  ' 


SUMMARY.— Veratrum   la   a   atiinulant  to    th©   central 
Inhibitory    meobanlsm    and    probably    also    to    the    heart    mufiol^ 
although    the   Blowing-  of  the   pulse   Grenerally   produces  a   fall  of 
the  blood-preeaure  despite  the  stimulant  InSuence  upon  the  heart 
It  is  alao  depressant   to    the    motor    side   of  the   spinal    cord.     In 


I 
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toxic  doses  it  depresses  the  resplratioii,  paralyzes  the  peripheral 
endines  of  the  pneumogBStric  nerve  and,  if  erlven  in  large  enough 
quantity,  finally  paralyzes  the  heart. 

Therapeutics. — Reuaouing  from  fallacious  ideaa  of  its  physio- 
logical action,  veratrum  has  been,  and  still  is.  largely  used  in  the 
treatment  of  various  sthenic  inflammations,  as  pncumoni-a,  pcrilonUi-s 
and  the  like,  with  the  idea  that  through  dilatation  of  the  vessels  it 
would  relieve  the  congestion.  As  from  more  recent  investigations  it 
would  appear  that  it  does  not  dilate  the  vessels  when  given  in  thera- 
peutic dose,  it  is  obvious  that  this  use  of  the  drug  does  not  find  a 
scientific  justification. 

Veratrum  is  also  used  as  a  spinal  depressant  especially  in  eclamptic 
eont>ut»ions.  It  is  recommended  that  for  this  purpose  it  should  be 
given  in  full  dose  until  the  pulse-rate  is  reduced  to  about  sixty  a 
minute  or  less. 

Toxicology.— Overdoses  of  veratrum  provoke  vomiting  ao  soon 
and  eo  certainly  that  it  is  somewhat  doubtful  whether  a  robust 
adult  could  be  killed  by  a  single  dose  of  any  of  its  official  prepara- 
tions, especially  if  prompt  and   judicious  treatment  were  afforded. 

W<>  Iwvc  several  timeE  known  a  tpospoonFul  of  ila  fluidexlract  io  be  taken,  and 
Percy  ciUss  recoveries  nfler  the  ingestion  uf  u  limiblcrtiLl  of  the  (inclure;  after 
Ibirly  grtios  of  the  rcBinoid;  after  two  doaes— a  tumblerful  eiicli — of  a.  syrup  repre- 
snnling  »  pound  of  ttie  root  Io  the  pint.  A  feeble  child,  eighteen  monlhs  old,  wue 
killeil  by  Ihirty-hve  drops  of  the  tincture,  and  a  doubtful  caae  of  fatal  poisoning  in 
Ibe  A«IuU  it  mentioned.  J.  D,  Qbke  reporte  a.  death  resulting  from  the  odminiHtra- 
lion  ol  between  tlirec  and  four  drops  of  Norwood's  tincture  every  two  hours  to  a 
liabt  eleven  months  old;  and  a  man  convalescing  from  typhoid  fever  was  killed 
by  Ik  (tnKluii  of  die  Quidextract.* 

In  cases  of  poisoning,  vomiting  should  be  encouraged  by  large 
draughts  of  warm  water  until  the  stomach  is  well  washed  out.  Then 
the  patient  should  be  forced  to  lie  flat  upon  the  back,  with  the  head 
lower  than  the  feet,  and  the  efforts  at  vomiting  should  be  restrained. 
If  they  cannot  be  checked,  and  if  the  prostration  be  severe,  on  no 
account  should  the  patient  be  allowed  to  rise  up,  but  must  be  made 
IO  vomit  into  a  towel.  A  full  dose  of  laudanum  should  be  given  by 
the  rectum,  and  brandy  or  whi.'sky  be  administered  by  the  mouth. 
Tincture  of  digitalis  and  strychnine  sliould  be  given  hypodermically. 
We  have  noticed  that  spirits  will  sometimes  be  retained  only  when 
given  undiluted,  and  in  such  form  will  quiet  the  stomach  at  once. 
If  the  stomach  refuses  alcohol  in  any  shape,  the  rectum  should  be 
mude  use  of.  Ammonia  may  be  employed  as  an  adjuvant  to  alcohol. 
External  heat  is  important,  and  mild  flagellatinns.  rubbing  with 
coarse  towels,  sinapisms,  etc.,  may  be  used  to  keep  up  the  external 
capillary  circulation. 

•  Aceoiuitt  ol  taul  cufe^  tniiy  tw  liiunil  in  Am.  J.  Plianii„  1806;    W.  ■'i-  H'P:  nl.  3"2;    Bnd 

T.  M.  r,  jiiv.  saa. 
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VERATRINE. 

This  alkaloid  is  procured  from  the  seeds  of  Asagrsea  oiScinslis 
(Veratrum  Sebadiila*).  As  found  in  commerce,  it  is  almost  ulvtyi, 
more  or  less  impure,  and  occurs  as  a  grayish-white  powder  of  in 
inten.sely  acrid  taste,  and  producing,  even  in  the  minutest  (iuin[i», 
when  smelied,  frequently  repeated  sneezing,  which  may  contlmif 
for  hours. 

Official  Preparations :  ' 

Veratrina ,^  grain  (2  Uilligm,]. 

Unguentimi  Veratriiiu?  (4  per  rent.) External  use, 

Oteatum  Veratrinm  (2  per  cent.). External  use. 

Physiological  Action. — Although  veratrine  is  official  it  has  no 

useful  place  in  practical  medicine,  and  we  shall  therefore  only  give* 
very  brief  outline  of  its  phy. biological  action.  Locally  it  is  inten«iT 
irritant  to  any  surface  with  which  it  comes  in  contact,  either  skin": 
mucous  membrane,  and  appears  to  have  some  local  anesthetic  efteft 
also.  Its  most  interesting  action  is  its  effect  upon  muscle,  it  uSerU 
the  striated  muscle  tissue  in  such  a  way  that  the  contraction  khv- 
itig  a  single  electrical  shock,  instead  of  relaxing  immediately  as  in 
the  normal  condition,  may  require  several  seconds  for  compiw 
relaxation.  It  appears  also  to  have  some  depressant  influence  on  biitli 
motor  and  sensory  nerves. 

The  only  therapeutic  use  for  which  there  is  (he  slightest  juatifici- 
tion.  is  as  a  counter-irritant  in  neuralgia  and  allied  conditions.  Tbf 
drug  is  actively  toxic  however,  and  presents  no  advantage  wv« 
other  counter-irritant  remedies. 

ACONITE. 

The  Aconitum  Napellus,|  or  monkshood,  is  a  tall  perermial.  indige- 
nous in  Europe,  and  cuhivated  in  this  country  for  the  sake  of  its  spike 
of  blue  flowers.  The  leaves  are  three  or  four  inches  in  diameter,  and 
cut  almost  to  the  base  into  from  three  to  seven  three-tobed,  wedge- 
shaped  divisions. 

The  root,  which  is  the  onlj'  official  portion,  is  from  three  to  four 
inches  long,  very  tapering,  about  three-quarters  of  an  inch  in  diameter 


•  The  action  of  aabadUHne.  Uifl  conpenerir  alknloicl  of  veratrine.  Iiui  been  pAniaUy  aludiBdl^ 
1.  Urpav  {Mu'ilpeUur  Mikl.,  1883,  j.  274).  wlio  liuda  il  lo  have  only  abouL  one-tTeLfth  It«  tani 
power  i>f  vera  I  Tine. 

t  All  the  ^pecie^  of  the  >;enu^  .\<^onitL]m  are  mure  or  \tsA  poiAonouH,  allhougb  A.  KvpFliiuii 
Ihe  only  one  ofhrial.  For  a  "ludy  of  the  comparative  «tr«iiKth  of  the  various  ocDaitH.  BeeScbui 
iJoumai  /ur  Pharmatodi/nainik^  18^7,  335).  lie  arranged  Ilietn  u  fallows,  cominencinir  wili  tht 
most  virulent:  A.  feri'i.  A-  naptUui.  with  it?  varieties.  nromOTitanum^  taurimm,  and  nifvtdt 
A.  cammarum.  A-  pttmcitalum.  A-  an/Kora.  The  Toxic  properties  of  A.  anlhois  &re  ^-ery  vak. 
Lyci>ctoTiine  is  the  ulkuloiil  of  A.  tucocroiium.  For  a  phyr^ioiogical  Bludy  ol  it  by  OlT,  wc  Pkik^ 
Mrd.  Timet,  vi.  2,'j. 

Pariidiifatdline,  I  lip  alkali>i<l  of  Affiilum  feri'r,  has  been  physiologically  9tudi«d  by  Boehipud 
Ewenr-  tA.  E.  p.  p..  1873,  i.l  nntl  by  Cash  anil  Dunslan  (P.  Tr.  R.  S.  L..  Seriee  B.,  1802),  wboui 
in  aeroni  in  finding  that  it-*^  pliysialoifica]  action  i?  that  of  aconitinc  aavc  only  in  renn!  Id  nnn^ 
tl.4  Eraill  of  it  [a  saiil  lo  be  f^iijivalent  in  loxi,:  power  lo  (1.4,^  of  true  oainiline.  Japacoailiise.  lln 
alkaloifl  of  Japane.'tf  aconite,  htaiitsii,  A , iapvucum.  unji  A.  Htdtrri,  acconiinBlDCa^hand  DimM^ 
arl*!  phy^'ictloEicallv  0.''  Inie  jicvtniliiie.  e\cepl  Thai  0.8.^  Rrain  is  equivalent  lo  0.0  ia  fo^irity. 

For  iocufappficaLJun  the^  three  aikaloiii-'t  may  be  substituted  for  aconitine. 
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at  the  base.  Ita  taste  is  bitterish,  acrid,  and  after  a  little  while  be- 
numbing, giving  origin  to  intense  tingling  of  the  lips  and  mouth.  It 
may  be  distinguished  from  korseradiak  root,  with  which  it  has  been 
Bonutimes  fatally  confounded,  by  its  external  brown  color  and  its 
lack  of  odor  when  scraped.  The  whole  plant  is  active  and  tastes  like 
the  root.  The  U.  S.  Pharmacopceia  requires  that  the  root  shall  con- 
tain not  less  than  0.5  per  cent,  of  aconitine. 

In  1833  Geiger  and  Hesse  discovered  in  aconite  the  alkaloid 
actmitine.  According  to  the  most  recent  researches,  there  are  in  the 
root,  however,  besides  aconitine,  two  alkaloids,  benzaconinc  and 
aamine,  which  may  also  be  made  by  the  hydrolysis  of  aconitine, 
benzaconine  being  the  isaconiline,  and  the  principal  constituents  of  the 
napelline  and  the  picraconitine  of  older  writers  (Cash  and  Dunstan).* 

Aconitine  occurs  in  colorless  or  whitish,  odorless,  rhombic  t&l)les 
or  prisms.  In  extremely  dilute  solution  it  is  capable  of  producing  a 
characteristic  tingling  of  the  tongue  or  lips,  but  is  so  poisonous  that 
it  should  never  be  tasted  imtess  in  solution  of  no  greater  strength 
than  one  part  in  five  thousand,  and  even  then  with  great  caution, 
AmorjAous  aconitine  of  commerce  is  a  more  or  less  impure  mixture, 
containing  decomposition  products. 

OffkbU  PreparatloBS : 

tluidextntctum  Aroaiti 1  to  2  mininw  (0.00-0. lli  C.v.). 

Tinctura  Aroniti  (10  percent.) 5  to  1.1  mininiH  (O.^t-l.O  C.p.). 

AconJtina lij  grain  (0.10  MilUgin.). 

Physiological  Action. — Local  Action. — Aconite  and  aconitine  are 
locally  irritant,  but  this  irritant  influence  is  soon  overwhelmed 
by  tlie  effect  of  the  drug  upon  the  peripheral  end.s  of  the  .sensory 
nerves,  so  that  numbness  and  tingling  are  pnuluced  at  Ihc  point  t>f 
application.  Moreover,  the  general  influence  of  the  drug  i.s  .so  over- 
whelming that  the  local  effect  counts  for  very  little  in  pructiiitl 
medicine. 

Absorption  and  Elimination. — Aconite  yields  its  alkaloids  with 
great  rapidity  to  absorption,  and  ai'onlline  i.s  capalilc  of  j)as.siiig 
through  the  mucous  membranes  and  even  the  skin,  mukitig  i(.  in 
pure  form,  a  dangerous  external  remedy.  Concerning  itw  elimination 
we  have  no  knowleilge. 

General  Action.  ^The  symptoni.s  which  are  indncnl  by  .small 
therapeutic  do.ies  of  aconite  in  man  are  roduclion  of  the  force  aiirj 
frequency  of  the  circulation,  a  sen.se  of  niuscuhir  inertia  and  weakness. 
and  a  slight  tingling  in  the  extremities  <ir  in  the  lip.--.  If  the  do.sc 
administered  is  large,  all  these  symptoms  arc  intcnsifieil ;  the  mu.sciilar 
weakness  is  extreme;  the  tingling  is  fdt  all  over  the  ho'ly:   (he  pulse 

■  The  sciivity  at  arimilF  drppml'  rhiefly  ujxin  i^i>.  Ariirnriii,..  Ari-i.nJinjE  lo  f'a-li  an.i  liiirj-iiui. 
tnuofafiiiv  chl«fly  dvprTfr«4  rhi>  nirjtiar  liif.-hani--<iri  Hlihin  Ihe  luNkrl.  aJ.ip  'ti.piv-.^-  [L<-  va.i*-r]L.*T<.r 
emlrr.  mUi^fT*  *U»ir  puW  by  VKjfal  -tiniiilarnpn.  Ait.t  i-  Ih^  anlac><lii-i  <if  lUiiUx'm  ^ir,,,,.,,/  I.  .,, 
Crvbfe  mj*  to  \ir  '\t-rrvt'nifl  m  o<Hi-'iHli.fm,f  rhr  pflprT  ..f  af^i»itii.-.  A''4^>rHliri,r  i"  i':K-ti  ^iinL  Imn-irifi. 
il  hmji  a  njrare-lilie  acrion  -in  ihf  m.-r-tr  iii.r^'>.-,  ^EjEiMilar,.^  ilip  f-,-.r.  „f  tIj.'  i:iL'i.  'T^riii*!.-!.-  tfi." 
VAtrinilar  ^yioLp.  an'L  iLpith  noi  alT«rI  the  va-<o-riif>ri,r  r*-iirri-'. 
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is  feeble,  and  reduced  to  30  or  40  per  minute;  the  rcspimtmn!  i.f 
diminished;  giddiness  and  disordered  vision  may  be  raanifwlal, 
especially  when  the  erect  posture  is  assumed.  After  three  ot  ioia 
hours  these  symptoms  gradually  subside. 

The  syniptonu  produced  by  aconite  in  the  lowpr  animals  are  simJUr  la  (tav  I 
caused  by  it  in  inan,  I  he  prominent  manifeslationa  being  great  disturletim  ol  lie 
respiration,  uiuscular  weakness,  vancular  depresaion,  and  hnuUy  death,  niiborcitk' 
out  winvulaions.     As  we  have  seen  tlie  rabbit  after  the  injection  of  ane4iiili« 
one-qiiarter  grain  of  Morson's  pure  aconitine,  the  animal  commenceB  to  jumpiH- 
tically  in  a  very  pceuliar  iimnner,  and  often  to  squeal  pilvoualy.    The  junipiii|M« 
gnjWB  less  and  leas  powerful,  and  finally  is  replaced  by  severe  convtikionB.  duniit 
whii^h  the  animal  often  Ues  prostrate  on  its  side.    In  the  dog,  however,  Ihr  nuada 
have  remained  without  a  quiver  during  all  stages  of  the  poisoning;    in  tbe  boaal 
Harley  lias   noticed   convulsions.     The   convulsions  are  an   inconstant  sj[nptOB.j 
dependent  upon  peculiarities  of  the  individual  or  epedes,  as  well  as  upon  the  snotad 
injected.    Dilatation  of  Ibe  pupil  frequently  occurs,  if  it  be  not,  indeed,  a  consnn^ 
phenomenon.    There  is  often  severe  vomiting.    Death  usually  reisults  from  isphjTa. 
but  if  a  laige  dose  be  given  hypodennieally,  may  occur  in  leas  thaii  a  missu, 
probably  from  sudden  paralysis  of  the  beart-niuecle.  J 

NtTPOUs  System.— The  mental  condition  in  aconite-poisoning  .thoiis 
that  the  drug  has  no  influence  upon  those  portions  of  the  cerebnini , 
which  are  coimected  with  consciousness  and  intellectuality. 

In  the  frog  it  abolishes  reflex  activity  by  paralyzing  the  periplu 
sensory  nerves.    After  larger  doses  there  ia  probably  also  a  dc{ 
<  of  the  motor  side  of  the  spinal  cord. 

The  persistence  of  voluntary  movement  after  abohtion  ot  reflw:  actions, 

was  first  nol«d  by  Boehm  and  Wartinann,  and  afterwards  by  U^geois  and  

as  well  <in  by  Mackenzie,  proves  that  at  a  certain  stage  of  the  poisoning,  while  flt^ 
niolor  jialliway  from  the  brain  along  the  anterior  columns  and  the  efferent  nerttw 
ia  open,  either  the  sensory  nerves  or  the  receptive  centres  of  the  cord  are  panljMi- 

Tiie  discovery  of  Li^geois  and  Hottot^ — namely,  that  in  the  trog  poisoned  amii- 
taneoiisly  with  aconite  and  strychnine  there  is  a  certain  stage  when  no  amount  of 
irritation  of  tiie  nerve  will  induce  convulsion,  while  a  slight  direct  irritation  ol  tie 
cord  will  cause  violent  strychnic  spasms — seems  to  prove  that  at  least  the  »rtal 
aliolition  of  tiie  reflex  activity  is  dxie  to  paralysis  of  the  afTerenl  nerve-ibits.  U 
accord  with  this,  Mackenzie  foinid  lliat  when  a  nerve  is  protected  from  tbe  pm» 
by  tying  its  supplying  artery,  irritation  of  it  causes  reflex  actions  when  the  remwiAr 
of  the  frog's  periphery  is  insensible;  tliat  (here  is  a  stage  of  poisoning  in  which  iiri- 
tation  of  the  extreme  peripheral  nerves  tails  to  induce  reflex  movements,  altbDUgh 
sucli  tiicivcnients  ore  called  out  by  irritation  of  the  sensory  nerve-trunk;  and  tW 
in  the  laKt  st:Lges  of  the  poisoning  irritation  of  the  trunk  is  powerless,  while  inil*- 
tion  of  llie  posterior  columns  of  the  cord  still  produces  wide-spread  movemoitt 

In  regard  to  the  action  of  the  drug  upon  the  motor  nerves  the  evidence  isMHt- 
what  contradictory.  According  to  Achscliarumow,  when  a  frog  is  poisoned  iflw 
the  abdominal  aorta  has  been  tied,  reflex  and  voluntary  activity  is  preserved  inthi 
liind  legs  long  after  it  has  been  lost  in  the  anterior  portion  of  the  body;  aod,  tt 
the  s.ime  lime,  while  the  brachial  nerves,  as  tested  by  galvanic  stimulation,  htit 
lost  their  power  ot  transmitting  impulses,  the  protected  ischiatic  nerves  have  [re- 
served their  fun{'tional  ability.  P.  C.  I'lugge  confirms  these  statements  and  tiff 
affirms  that  it  is  especially  the  peripheral  ends  of  the  motor  nerves  which  are  affecttd, 
since  when  in  tlie  frog's  leg  the  lower  portion  had  been  protected  from  tbe  poiwo, 
galvanization  of  liic  nerve-trunk  a  considerable  distance  above  the  point  <i 
protection  caused  response  in  the  tributary  muscles. 
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Theae  allegations  would  seem  to  prove  that  aconitine  pnrulyzes  the  peripheral 
motor  nerves,  but  are  directly  contradicted  by  Boehni  and  Warlniann.  by  Liegeoia 
and  Hottot,  by  Mackenzie  and  by  A.  GiUllaud,  wbo  affirm  that  the  nerves  and 
rmiscleg  in  poisoned  animals  preserve  almoKt  entirely  Ihcir  normal  excitability  imtil 
death,  and  that  shutting  olT  access  of  ihc  poison  to  the  limb  by  lying  doea  not  afTevt 
the  development  ot  tnoUtr  paralysis  under  the  action  of  aconite. 

The  expbiialion  of  this  conflict  ot  testimony  is  not  to  l>e  found,  aa  has  been 
suggested  by  C.  Ewers,  in  the  use  of  different  species  of  frogs,  because  Plugge  em- 
ployed various  species;  nor  is  it  in  the  emploj-ment  of  different  eommi'reiiU  ucoiii- 
tines,  because  Plngge  eJCperilnented  with  all  the  varieties,  and  foimJ  ihem  to  vary 
in  power,  but  not  in  quality  of  action.  Those  obseiTerB  who  liave  found  least  in- 
floence  upon  the  motor  nerves  a^kuowledge  some  sliifbt  effei^t,  and  that  when  aeoni- 
tine  is  brought  in  contact  with  an  exposed  nerve  it  rapidly  destroys  its  functional 
activity;  also  tluit  after  death  in  the  aconitized  frog  the  motor  nerves  lose  their 
irritability  more  rapidly  than  nonnul  (Li^geois  and  Hottot,  GuiUaud,  S.  Ringer 
and  H.  Murrell,  Labordo  and   Duquesnel). 

From  the  evidence  which  has  been  thus  epitomized  it  aeems  to  us  that  the 
most  probable  conclusion  is  tliat  aconite  exerts  a  Itebie  depressing  infiuejire  upon 
Ike  moU/r  nerves. 

Spiiuit  Cord. — Our  knowledge  of  the  action  of  aconite  and  its  aUcaloids  upon 
Ihe  spinal  cord  is  not  complete;  Boehm  and  Wurtmarm,  GuiUaud,  Mackenzie,  and 
Cash  and  Dunstan  believe  that  after  minute  doses  of  aconitine  there  is,  primarily, 
excitement  or  stimulation  of  the  motor  centres  of  the  cord;  Mackenzie  affirms  tluit 
the  convulflions  which  are  bo  severe  in  the  frog  after  Bmall  quatilitica  of  aconite  are 
cliiefly  of  spinal  origin,  thougii  ho  beLeves  tliat  the  peripheral  motor  apparatus 
shares  the  motor  stimulation.  IF  the  primary  stimulation  of  ihe  cord  reuUy  occurs 
in  mammals,  it  must  be  aimpletely  masked;  at  least  we  found  in  a  series  of  experi- 
ments that  when  Ihe  spinal  cord  was  cut  in  the  mammal  it  was  not  pijsaible  to  pro- 
duce acflnitic  «)n\'ulfliona  in  thnae  portions  of  the  body  separated  from  terebnU 
influenci!,  and  no  evidences  of  spinal  excitement  are  ever  seen  in  human  paisoning. 
The  conclusion  of  Boehm  and  Wartmann,  tlmt  in  the  later  stages  of  the  poisoning 
there  is  depression  ot  the  motor  side  ot  the  spinal  cord,  is  probably  correct,  but  so 
br  as  we  know  has  never  been  actually  proved.  The  preservulion  of  volimlary 
movements  in  the  poisoned  frog  after  the  abolition  of  sensation  and  of  the  reflexes 
shows  that  the  motor  patlis  from  the  brain  to  the  cord  through  the  muscle  are  pre- 
served at  the  time  when  the  afferent  apparatus  is  completely  pamlyzed,  and  that 
the  action  of  aconite  on  the  motor  spinal  cord  is  entirety  subservient  to  its  influence 
on  the  peripheral  nerves. 

Muscles.— The  early  evidence  in  regard  to  the  action  of  aconite 
upon  the  muscles  was  entirely  contradictory,  Wieland,  Bucheim.  and 
Eisenmenger  atErming  that  the  muacie-curve  is  much  affected  by 
thedrug,  Murray  and  Boehm  and  Wartmann  that  it  remains  imaffected. 
The  researches  of  Cash  and  Dunstan  aeem,  however,  to  prove  that 
aconiline  does  not  increase  the  irritability  of  the  muscle-fibre,  nor 
when  given  in  moderate  doses  affect  its  capacity  for  work,  though  in 
some  way  it  predisposes  the  muscle  to  asynchronism  in  the  contraction 
of  its  bundles  of  fibres. 

Respiration.^Cash  and  Dtmstan,  having  noticed  primary  increase 
of  the  rate  of  the  respiration  by  aconitine,  believe  that  the  alkaloid 
acts  primarily  as  a  centric  respiratory  stimulant;  but  until  it  has  been 
definitely  proved  that  the  amount  of  air  forced  in  and  out  of  the  lungs 
is  increased  by  aconitine,  it  must  remain  doubtful  whether  it  ever  has 
any  true  stimulant  effect.  When  the  poisoning  is  advanced  the 
respirationa  in  the  mammal  are  alow,  with  a  prolonged  expiration 
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caused  by  an  increase  of  lieat-dissipat'ion.  If  vaso-motor  ponlyiii 
occurs  in  aconite-poisoning  it  will  account  for  tliis  loss  of  heat.  Fu 
ther,  it  is  entirely  possible  that  aconite,  without  producing  vs 
motor  paralysis,  may.  by  destroying  the  conducting  power  of  tht 
afferent  nerves,  put  an  end  to  the  automatic  relation  between  he«- 
production  andheat-diasipation.  In  accord  with  this  is  the  observwion 
of  Brunton  and  Casli,  that  in  animals  exposed  to  a  high  temperatiOT- 
aconite,  far  from  depressing  the  temperature,  favors  its  incre**. 
while  when  the  animal  is  exposed  to  cold,  aconite  accelerates  the  f>l) 
of  the  bodily  heat  remarkably   (confirmed  by  Cash  and  DunsianV 

SUMMARY.— Locally,  aconite  is  slightly  irritant  at  flrst  and 
subsequently  paralyzant  especially  to  the  sensory  nerves.  It  yields 
its  active  principle  rapidly  to  absorption.  Aconite  baa  Uttte  direct 
action  upon  the  cerebrum,  unless  it  be  upon  the  i^erceptive  oectns 
of  g-eneral  sensibility,  oonoeming  which  there  is  still  dispute.  It 
Is  asserted  by  some  authorities  that  the  small  dose  etiiaulates 
respiration,  but  this  has  not  been  proved.  In  toxic  dose  it  acts 
as  a  powerful  depressant  to  the  respiratory  centres,  and  nau&H; 
kills  by  centric  paralytic  arrest  of  respiratlort.  It  also  paralyiM 
the  peripheral  fibres  of  the  ■vagus  in  the  lungs,  and  thereby  not- 
ably affects  respiratory  rhythm.  Its  action  upon  the  spinal  cord 
remains  uncertain,  some  authorities  believing  that  it  primarilj 
stimulates  the  motor  side  of  the  cord,  and  very  late  in  the  pol- 
Boning  causes  centric  motor  depression.  Its  dominant  influence, 
BO  far  as  the  nervous  system  is  concerned,  is,  however,  upon  the 
sensory  nerves,  affecting  primarily  their  peripheral  filaments  aod 
involving  later  their  trunks.  It  has  also  some,  but  a  muci  !«« 
powerful,  depressive  action  upon  the  motor  nerves.  According  to 
some  authorities,  the  stage  of  nerve-paralysis  is  preceded  by  one 
of  nerve- stimulation,  but  this  is  extremely  doubtful. 

Aconite  reduoes  very  markedly  the  rate  of  the  pulse  and  the 
arterial  pressure,  the  primary  stage  of  slo'w  pulae  being  fbllowed 
by  one  of  rapid  irregular  pulse,  with  very  fluctuating  but  still 
low  pressiire.  The  chief  cause  of  the  slow  pulse  is  stimulation 
of  the  vagal  nerve  (aconitine,  benzaconine),  which  ia  follow»d, 
when  the  rapid  pulse  oomes  on,  by  depression  of  the  peripbenl 
vagi.  The  rapid  pulse  Is  in  part  due  to  the  withdraw^al  of  jnliibi- 
tion,  and  probably  also  in  part  to  a  direct  action  of  aconitine 
upon  the  muscle -irritability.  Aconitine  appears  primarily  not  to 
affect  the  muscular  strength  of  the  heart,  but  on  account  of  tlw 
depressing  influence  of  the  benzaconine  upon  the  muscle  the 
cardiac  force  is  ^reakened  by  aconite  from  the  beginning. 

The  action  of  the  drug  upon  the  vaso-motor  system  Is  not 
established ;  several  recent  observers  affirm  that  the  first  action 
of  the  drug  upon  the  vaso-motor  centre  is  stimulatioii.  ■whicii 
seems  to  us  to  be  unproved,  and  improbable;  in  the  advanoed 
stages  of  the  poisoning  the  vaso-motor  centre  is  probably  depreeeed 
or  paralyzed,  but  even  concerning  this  our  kncvrledge  is  un< 
tain.     The  efferent  vaso-motor  nerves  are  not  affected. 

The  bodily  temperature  is  reduced  by  aconite  by  an  increaae 
of  heat-dissipation,  and  perhaps  also  by  an  action  on  the  thenno- 
genetio  nervous  system.  On  the  glandular  system  of  the  body, 
except  that  of  the  skin,  aoonite  has  little  or  no  influence. 
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Adwrharurnov  affirms  that  acnnitine  acts  upon  the  frog's  heart,  removed  from  the 
body,  OS  it  does  upon  the  heari  uf  Uip  nnrmiil  halnw'hian.  Lii^geois  and  Hollol 
have  produeed  the  ordinary  cardiac  phenomena  of  a^^oni I e -poisoning  l>y  pLicing 
the  nlkaloid  upon  the  heart. 

The  first  question  ihnt  ofTera  itaelf  is  as  to  ilie  eaus«  of  the  primary  slow  pulse. 

The  concordance  of  recent  inveatigaturs  warmnta  the  conclusion  tliat  acouile 
primarily  slows  the  heart  by  Btiniulating  inhibition;  the  etiniuLition  being  chiefly 
eentric.  but,  if  tlie  experiments  of  Matthews  be  correct,  also  in  a  measure 
peripheral. 

Boehm  and  Wartmann  oJRrm  iliat  the  development  of  the  slow  pulse  is  not 
prevented  by  the  previous  section  of  the  vagi  or  by  alropinizalion.  Aehscluirumow, 
however,  states  that  section  of  the  vagi  performed  during  tlie  early  stage  of  aconite- 
poiaoning  is  followed  l>y  a  pronounced  imnicdinte  rise  both  in  the  number  of  the 
cardiac  pulsations  and  in  the  arterial  pressure.  Lewin  affirms  the  correctness  of  this, 
but  «Ml«s  that  the  rise  is  of  very  brief  duration,  and  is  Boon  followed  by  rhe  usual 
reduction.  S.  A.  Matthews  states,  however,  lliat  after  section  of  the  vagi  aconite 
rednoes  the  heart's  rate  to  a  slight  extent  only,  and  that  even  this  reduction  is 
entifcly  prevented  by  the  adniinist  ration  of  atropine.  Cash  and  Ihmstan  affirm 
Ihat  section  of  the  \-ugi  in  the  period  of  slow  pulse  from  aconite  is  followed  by  an 
inunediate  ineresae  of  the  rapidity  of  the  beat. 

The  tspid  pulse  of  the  advanced  alagcs  of  uconite- poisoning  is  attributed  by 
H.  A.  Matllien's  rliiefly  to  the  e\'er-iDcrcasing  irrilahiliiy  of  (he  cardiac  inuiiole 
under  ihf  action  of  aconitine,  and  (o  us  seenis  to  be  in  part  due  to  the  action  of  the 
alkaloids  upon  the  heart 'niu»'le,  and  to  be  also  in  part  the  outcome  of  depresaian 
of  the  peripheral  vagi. 

The  evidence  given  by  different  experimenters  in  regard  to  the  condition  of  the 
peripheral  vagi  in  aconiie-poisotiing  is  somewluii  con tradic lory.  Bochm  and  Warl- 
tnann.  and  Plugge.  affirm  the  existence  of  vagal  paralysis.  S.  A.  Matthews  says 
Ihiil  "the  peripWfttI  inliibitorj'  niw!i.inisiu  is  not  paraiyzpd  by  Ujp  aeonitine  duinng 
the  irregular  stage,  as  is  generally  stated;"  but  we  liave  no  doubt  as  to  the  accuracy 
at  the  aasertion  of  Cash  and  r>un.stan,  that,  although  when  the  dose  of  aconiline  has 
bMO  K>  Iwge  as  to  be  rapidly  Ictluii  the  vagzkl  leniiinarions  may  not  be  completely 
puftlirzcd  up  to  cleath,  when  snuiU  lethal  doses  have  been  uaed,  complete  periphenij 
vagal  paralysis  may  develop,  or  a  condition  appear,  also  noted  by  Boehm,  in  which 
the  VBgi  may  reiipond  one  minule  to  stimulation  and  refuse  to  respiond  the  nc.xt. 

Our  knowledgi<  of  the  artion  of  oconitine  upon  the  vaso-niotor  system  is  not 
ctirn|ilete.  The  paralysis  of  the  afferent  nerves  in  advanced  aconi re-poisoning, 
by  shutting  off  from  the  va«o-motor  centre  the  inipuUes  wllich  normally  reach  it 
(mm  wtiliout,  mitsl  certainly  affect  the  general  tone  of  the  vessels,  a  reusuniiig 
which  finds  sirong  confiniuition  in  the  fact  asserted  by  lV)ehni  and  Wartmann,  lluii 
ihrre  is  a  Hiage  in  acom'tc-poisoning  in  which  galvanisation  of  a  sensitive  nerve 
does  not  produce  rvte  of  the  arterial  pres<<ire,  which,  however,  is  developed  at  once 
when  the  vaso-molor  centres  in  (he  meilulhi  are  stimulated. 

6,  A.  Matthews  and  Cash  and  Dunstan  uffirm  tliat  the  first  action  of  the  drug 
U|)"n  the  vuao-motor  centre  is  as  a  stimulant,  but  we  Have  not  been  able  to  find 
in  their  papere  any  sufficient  proof  of  this,  and  do  not  believe  that  the  conclusion  is 
probable.  It  is  likely  tlial  in  tlie  advanced  stages  of  the  poisoning  the  vaso-molor 
eentrv  is  depruacd  or  paralysed,  though  this  has  not  lieen  positively  proved.  The 
Imt  evidence  is  that  furnished  by  Cash  and  Ihuialan, — namely,  that  there  ia  a 
period  in  which  mechanical  asphyxia  ceases  In  elevate  the  prvsKure. 

That  the  efferent  va»)-inolor  apparatus  is  not  paralyzed  is  shown  by  (he  facts 
tliat  in  advanced  poisoning  galvanization  of  the  sympsthetics  in  the  neck  caused 
ciinlrai-tlon  of  the  vessels  (Nunneley),  and  that  the  Bplancbnics  retain  almost  to 
the  hul   ihcir  fuuctioiuil  activity. 

Tf-mperalure.—\n  the  very  beginning  of  aconite-poisoning  the 
iKidily  temperature  may  rise  slightly,  but  in  severe  poisoning  a  very 
pronounced  fall  toccurs.    The  reduction  of  the  bodily  hejit  is  probably 
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Given  in  full  dc»es  in  the  reflex  vomiting  of  pregnancy,  aconite  is 
often  advantageous,  acting  probably  by  benumbing  the  sensory 
reflex  centres,  or  possibly  the  afferent  peripheral  gastric  nerves.  We 
have  noticed  that  relief  lasts  only  so  long  as  decided  constitutional 
effects  from  the  drug  are  apparent. 

Toxicology. — When  a  poisonous  dose  of  aconite  has  been  ingested, 
the  first  thing  noticed  in  most  cases  is  a  burning  or  tingling  in  the 
throat  or  in  the  extremities,  soon  spreading  over  the  whole  body. 
The  pulse  rapidly  falls  in  frequency,  and  in  a  very  little  time  becomes 
exceedingly  n'eak,  intermittent,  irregular,  and  finally  imperceptible; 
the  muscular  strength  is  greatly  reduced  and  sometimes  almost 
entirely  gone;  the  respirations  are  shallow,  feeble,  irregular,  and 
infrequeat;  the  general  sensibility  is  \-ery  much  benumbed,  so  that 
marked  anesthesia  of  the  surface  is  present;  the  skin  b  bedewed  with 
cold  sweat;  the  countenance  is  anxious,  sunken,  li\-id,  and  the  eyes 
are  often  protruded,  or  are  even  spoken  of  as  glaring;  the  pupil  is 
generally  dilated,  but  when  there  are  no  convulsions  may  be  con- 
tracted; gastric  burning  is  sometimes  complained  of,  and  severe 
vomiting  may  be  present,  but  the  stomach  is  not  rarely  retentive. 
The  intellect  generally  remains  unaffected  until  very  near  the  close, 
sometimes  to  the  very  moment  of  death.  In  the  collapse  of  the  latter 
stages  of  aconite-poisoning  the  special  senses  may  be  l(»t,  especially 
the  «ght.  The  voice  is  verj-  generally  extinguished.  Convulsions 
occur  in  some  cases,  not  in  others;  and  certainly  in  some  instances, 
if  not  always,  the  patient  is  unconscious  during  their  continuance. 
IKpIopia.  or  other  disorder  of  vision,  has  been  noted  in  some  cases. 
Death  may  occur  suddenly,  especially  directly  after  some  exertion  on 
the  part  of  the  patient,  from  sjTicope. 

The  symptoms  usually  come  on  in  a  very  few  minutes.  In  the 
shortest  case  we  hare  met  with,  death  occurred  in  thirty  minutes. 
The  average  time  (Reichert)  is  three  and  a  third  hours,  the  longest 
recorded  case  being  five  and  a  half  hours.  Five  grains  of  an  extract 
and  eighty  minimsof  a  tincture  are  said  to  have  caused  death  (Reichert). 

The  omnttiriM  of  commerce  vary  inordinately  in  streiif:tfa,  no  that  while  one- 
sixteenth  of  a  grain  (prepared  by  Petit,*  of  Paris)  caused  the  death  of  C^  Meyer 
in  five  houi9,  and  a  quarter  of  a  miUigramme  is  said  to  ha^'e  prtidtK«d  violent  poison- 
ing, several  grains  of  the  impure  article  so  Urgelj'  sold  have  been  recovered  from. 
The  symptoms  have  been  in  general  Ibose  of  aconite-poisoning,  but  exceasively 
violent  pains  and  ronvutalons  have  been  I'ery  marked  features  of  some  of  the  cases. 
(For  discuwion  of  aconitine-poisoning,  see  Thomas  Stevenson,  M.  Jules  Bassott, 
also  six  raaee,  Lh6te  and  Vibert.) 

The  only  diagnostic  symptom  of  aconite-poisoning  is  the  peculiar 
tingling,  which  is  probably  always  present,  though  in  suicidal  cases  the 

■  The  bm  disnuHoni'  of  thr  niBiive  Mraocth  of  tbnv  alkaloidB  that  we  know  o[  may  be  found 
in  Sdimidl'i  Jakrt-  trii.  134.  ud  bi  Da  AaniU.  by  J.  V.  Labordc  and  M.  I>w]iie>»rl.  ram,  1883. 
Ubte  and  Viben  (Annnl.  d'Hus.  PhM..  18B2.  unii.)  anert  (hai  ihr  erynalliied  aacBitina  of 
Duqunnc]  a  an  nmlially  diflcml  poiioD  from  the  aiDoipboiu  aconiliiw  of  ennuHra  or  fmn 
the  •CDoitinr  nilphat*  of  Mcrdi.  Tb*  latWr  in  Ihr  UDtawd  froc'i  brart  Ihcy  found  lo  prodoge 
Kradual  pinKmnn  mfeebtrnMinl.  wbile  Ihr  DoqutsDcl  acmilinr  tauKd  pnmanlr  (nM  mcnan 
m  tbe  lue  of  lh«  cardiac  pulHikB.  with  pcrioili  ol  ataxia,  foUoml  by  dcpnakat. 
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klient  may  refuse  to  reveal  it,  ur  in  advanced  poisoning  uncon- 
ciousness may  prevent  i^s  being  told.     The  presence  in  any  case 
non-n  to  be  one  of  poisoning  of  absolute  prostnvtinn  with  almost  com- 
ilete  failure  of  the  pulse,  great  muscular  relaxation,  and  other  symp- 
>niB  of  ('ollap.>5e.  without  vomiting,  purging,  or  any  disorder  of  the 
ipil  or  other  loxic  manifest  at  ions,  is  sufficient  for  a  working  diagnosis. 
The  first  indication  for  trealmeni  in  aconite- poisoning  is  evacua- 
ion  of  the  stomach;   as  emetics  usually  fail,  on  account  of  the  local 
Btric  anesthesia,  the  stomach-pump  may  often  be  used,  but  the 
Igcr  of  causing  fatal  collapse  in  extreme  cases  must  not  be  over- 
Tannic  acid  may  be  administered  as  an  imperfect  antidote. 
jt  concentrated  alcoholic  st.imulunta  should  be  freely  given;  strych- 
le,  atropine,  and  digitalis*  should   be  used  hypodermically  with 
»t  boldness,  tempered  with  caution.     Ammonia  may  be  injected 
ito  the  veins,  if  it  be  found  practicable.    The  patient  must  be  kept 
ipon  the  baek.  with  the  feet  a  little  higher  than  the  head,  and  external 
heat  be  used  freely  to  maintain  temperature,    Laborde  and  Duquesnel 
iffirni  that  in  the  lower  animals  death  after  a  usually  fatal  doseof  acon- 
le  can  be  prevented  by  artificial  respiration;  and  in  a  case  of  human 
}isoning,  if  the  heart's  action  were  at  all  sastuined,  and  the  respira- 
jiion  failing.  Sylvester's  method  or  forced  artificial  respiration  might 
resorted  to. 

HYDROCYANIC  ACID. 

Pure  hydrocyanic  acidf  or  prussic  acid  (HCN)  is  a  colorless, 
ransparent,  volatile,  inflammable  liquid,  giving  rise  to  giddiness  and 
heuduche  when  smelled.  and  having,  it  is  said,  a  burning,  bitter  taste, 
poisonous  is  it  that  when  inhaled  it  causes  death,  and  it  must  Ik; 
idled  with  the  greatest  caution:  -smelling  and  ta.iting  it  are  exces- 
|i%-cly  dangerou.'j  pntcecdings.  It  is,  indeed,  an  imjieralive  rule  that 
JO  one  should  experiment  with  anlwdrous  prussic  acid  alone,  or 
ander  any  circumstances  in  .summer,  or  in  a  warm  room,  or  in  an 
kp»rtment  whose  open  windows  and  doors  do  not  admit  of  a  free 
lughl  of  air.  The  chemist  Scheele,  the  discoverer  of  prussic  acid, 
believed  to  have  been  killed  by  the  inhalation  of  the  fumes  of  this 
iterial.  whoso  poisonous  properties  were  first  pointed  out  by  the 
rlin  apothecary  Schrader  in  1803.  The  anhydrous  acid  is  soluble  in 
rftt«r  and  in  alcohol,  but  is  never  kept  in  the  shops,  and  is  not  official. 


*  The  on^nmi  duoowry  ot  J.  MiLoi-r  FolherEill  fDiffiialU.  Lomldn.  IJtTI.  S).  thai  diBiI&l»  Ik 
d^  cvnliAC  vitBccnwt  of  Bfoaite.  ha«  bwa  abundoolly  cnnfimin^l.    Tbp  rairfu]  vork  of  AJaTThevB 
I  nf  C^•^t  and  DuaslAD  ha*  dfimohfilmirJ  Ihal  i1  ■«  iTcnABcnurUF  wliirh  i<  mppf^iolly  onrruFoniirfl 
ft,  L'Fjili's  »lr*,[iine  Iwififl  T^lc  canliac  anldjcoiii-"!  I't  flpiriilinp-    rlinion.1  p\p?nrrice,  njittou^h 

1    Ln   ?.ctf[k1,  «l4Tiiia1)'  <iirn>]Hrnl1en  Xhp  exprrimpnlal  e^'liience  of  IIid  vhIub  of  ilifirKlifi. 
i-A>*«  piov  r*  f*>unil  in  tint.  Sftd.  Juun,.,  I*pc,  H.  ifC'J  iti'i  KJfnimff'j*  linoTurp.  Tinol. 
I'Eil^li-*    Mlv   hypoili-rmirfilly  i;    Rvwt.   Mr*I.  and  Surg.  Jniirn.,   Del.    1879,  0^4    [fSiii  Tinrl.  nmnil, 
-i.,  Tind.  'Ijptalir*  rflix  hypodpriTin-aUyJ;  Indian  .Ufl*.  f?nj,.  xi'U-  323  ^Aconitum  fert»x  riKil  forty- 
■2>t  (mill".  Tinrl.  'tHtmlif  M|xxv  liypoi]i>nniaill>  and  [Si  by  mijuihl:    Phtia,  Med,  Timri.  »ili. 
1^     AiamaDUi  lUjeciioDfl  were  uDmjt«eiwTul  id  a  fA^«  npon«l  m  rlie  Aimrrolian  ,VM.  Jaurn^ 
18TBI  i.  2M.    G,  H.  Tuillo  (So*™  Jtftrf.  and  .•'u's.  Jaum..  ISOI.  olxv.I  Iiu  irportcd  rroovury  allei 
IB  HiOd  b  half  clr«Fhni»  of  (hfl  tifiFlniT.  under  the  IrvB  hytntdenaic  uh  of  bnuifjy  luirl  difiilftLiB. 
MBi«  irnwdie*  wiih  iinrrurvaf  nux  voniini  b«jnp  f?iv?n  internally,  und  auxiU»ryincit''ur«  uaed. 
f  Cyatvfftn  Gnt  Km  been  afu'^ed  ph^iolnifinkMy  hy  B-  Runge.    lie  findn  Iliat  i1  kilk.-*  ty  pundy^ 
I  the  emliT*  oF  n-^pimlion,  buT  Ihat  it  is  lew  poft^rful  in  it*  jjiflileDcc  timn  if  Uydrocyanic  Bcid, 
~    HIHA*  uaLjr  very  f^ebLe  convul^onv. 
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Hydrocyanic  acid  of  common  medical  parlance  Is  the  iiflinJ 
Diluted  Hydrocyanic  Acid,  a  colorless,  watery  solution,  conlaiiiiin 
two  per  cent,  by  weight  of  the  anhydrous  acid.  Its  odor  and  tart* 
are  the  familiar  ones  of  peach-kernels  and  bitter  almonds:  its  reaeiwm 
is  faintly  acid.  As  it  has  a  great  tendency  to  undergo  spontoncius 
decomposition,  es]>ecially  under  the  influence  of  light,  it  shoulJ  be 
kept  in  well -stoppered,  dark-colored  bottles. 

Potassitim  Cyanide  occurs  in  white,  amorphous,  opaque  msfBa 
or  as  a  granular  powder,  odorless  when  dry,  but  deliquescing  in  the 
air  and  exhaling  the  odor  of  prussic  acid.    It  is  readily  soluble  in  wilcr. 

Official  Preparations: 

Acidum   Ilydrooyaninim   Diliihtm  {2  per 

cent.) , ...1  to3  mininiB  (0.06-0.18 C.ci. 

Fotasaii  Cyanidum AtOiV  grain  (.1  to  8  Milligm  j. 

Argenti  Cyaiiidum Not  \iaed  internally. 

Local  Action. — Absorption  and  Elimination. — Hydrocyanic  tfii 
appears  to  be  free  from  irritant  properties,  but  is  a  univershl  depre*- 
sant  poison',  capable,  when  in  sufficient  amount,  of  paralyuDg  *11 
higher  tissues,  and  having,  when  applied  locally,  an  especially  potreriul  J 
influence  upon  sensory  nerve-endings.  It  is  absorbed  wilh  almo^l 
instantaneous  rapidity  through  all  mucou-s  membranes.  Concerning 
its  fate  in  the  body  we  have  no  knowledge  except  that  it  is  citha 
destroyed  or  eliminated  with  the  greatest  rapidity,  so  that  its  action 
is  extremely  fugacious. 

General  Action. — The  symptoms  produced  by  prussic  acid  in 
arc  so  rapid  in  development  and  course  that  usually  the  patient  l« 
dead  or  convalescent  Ijcfore  .seen  by  the  physician.  The  ordinarj 
therapeutic  dose  produces  no  distinct  manifestations;  after  the  towc 
dose  the  symptoms  come  on  suddenly.  In  a  moment  or  two  the 
individual  falls  to  the  ground  insensible  and  convulsed,  the  respira- 
tions arrested  or  occurring  at  kiTig  intervals,  the  eyes  salient,  the  pupl 
dilated,  the  mtiutli  covered  with  bloody  frutli.  If  the  dose  be  suffi- 
ciently large,  death  may  occur  in  three  or  four  minutes;  if  less  his 
been  taken,  deep  insensibility,  tetanic  or  clonic  convulsions,  dilated 
pupils,  a  bloated  countenance,  ryanosed  surface,  set  jaws,  and  irrcgtiiw 
respiration  coni-titute  the  chief  .symptoms.  The  breathing  is  mostlv 
convulsive,  with  deep,  forcible  expirations,  but  in  some  cases  it  hu 
been  stertorous.  Death  results  from  asphyxia,  .^fter  small  torif 
but  not  lethal  doses  of  prussic  acid,  giddiness,  lightness  of  the  he»d, 
nausea,  a  quick  pulse,  and  ma^cular  weakness  are  the  chief  symptoms'. 

AftiT  11  hitt  duse  of  aljBolulc  Jij-tVoHjiinii:  avid,  the  iower  animai  gasps  obm 
or  tivit^c,  imii  tlicn  inKtanlly  fulls  in  a  teliiiiic  or  clonic  ronvulsion,  or  else  dni(« 
inoliijiilrHs  ami  powcrlcsa  ii[m)1i  ils  bMi^,  heart  and  lungs  cctasing  almoet  at  once. 
.\flcr  a  Hitiallcr  to\io  doso  the  signs  of  aspliyxia  at  once  manifest  themselvet,  ind 
grow  more  and  more  iiilensi;,  until  they  end  in  total  arrest  o(  respiratioD.  Tl» 
heart  lieats  irregularly,  often  at  fioil  ^lo«ly  and  strongly,  with  intervals  of  suspeOiicB 
of  movement,  but  always  Ijecomnig  weaker  and  more  rapid  in  its  action,  until,  aflw 
the  breathing  haa  ceased,  its  efforts  gradually  die  away.    OrdinarQy,  three  diitiact 
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■togea  are  npparenl:  a  first,  very  brief  one,  of  difficult  respiration,  alow  cardiac 
kciiim,  an'i  diHliirbecl  ixreliratioii;  a  secuiid,  convulsive  aluge,  with  diluted  pupils, 
riuleni  convukiona,  luiuonBL'iDUHnefiB,  luiid  crieu,  voniiting.  ort-pn  Bpasmcxtic'  iirina- 
lion  and  defecatici,  ercctiona.  etr.;  and  a  tliird  period,  of  uspliyxia,  c-oUitpse,  and 
jandj'Kis,  Bomeliiiies  mterrupied  by  piiniul  or  even  general  spasnu, 

Th«  kIow  form  of  tlie  poisoning  follows  the  exliibitioD  of  tlic  poiHon  in  an  Binniuit 
jUHt  giitlicieut  to  kill.  Afler  the  ingexliun  of  Burli  a,  dnse,  no  pbenomenu  ure  uffered 
lor  Borne  necondB;  then  llie  breathing  becomes  labored  and  the  pulne  bIiiw  and  full. 
The  HDinud  perhaps  eries  out,  and  muBfular  tremblinRH  rapidly  grow  into  elonie 
Rod  tonic  convulsions,  whicli  coiilinue  at  iiil«rvu1s  tuitil  the  lliird  Hiugt^— that  of 
(oIlBpee — LB  developed.  WLcn  the  third  stage  is  develojird,  the  aneslhesLa  \a  nuirked, 
ftlTwting  first  the  hind  legs,  but  finally  spreading  to  all  parts  of  the  body,  and  even 
tsing  eunipleic  in  the  widely  dilated  pupil.  Death  finally  resnlls  from  failure  of 
respiration.  Recovery  may  occur  even  after  llie  conjuncliNTi  lias  lost  its  sensibility; 
the  r»tum  tij  life  by  a  axibsidenee  of  the  symptoms  is  usually  rapid,  so  that  generally 
in  from  one-luiK  lo  tbree-*|imrtcra  of  un  hour  the  animal  will  be  eating  as  thougli 
nothing  had  happened.  Coullon,  however,  not«d  persistence  oE  [iciralyHis,  in  some 
caaM,  [or  days. 

Blfiod. — ^When  pnissic  afid  is  adde<l  to  blood  outside  of  the  body 
it  produces  a  new  chemical  compound  known  as  cy an o hemoglobin. 
Whether  this  substance  is  produced  in  the  body  or  not  is  aomewhat 
questionable.  During  life,  however,  it  has  been  shown  by  numerous 
observers  that  iu  early  slagea  of  poisoning  the  blood  in  binh  arteries 
and  veins  ha^  a  bright  arterial  hue  and  in  the  later  stages,  if  death  has 
,not  occurred  too  rapidly,  a  deep  venous  hue.  The  last  change  is 
due  to  the  failure  of  respiration.  The  occurrence  of  bright  red 
blood  in  the  veins,  however,  has  not  as  yet  been  satisfactorily 
explained. 

F.  B.  Viet*,  E.  L,  Scliubarth,  J.  F.  Sol*eniheim,  Core,  and  Claude  Bernard, 
bKve  demonstrated  the  occurrence  of  the  phenomena  of  re<l  blood  In  the  veins. 

According  to  Gaetligetis,  the  scarlet  venous  blood  of  the  first  stage  of  the  poison- 
ing slio»-9  clearly  the  absorption  bunds  ot  oxyhemoglobin  under  the  spectroaHipe, 
while  Preyer  lias  demonstrated  that  the  dark  blood  of  the  advanced  stages  of  the 
patsnning  gives  only  the  linen  of  reduced  Iienioglobin. 

Aa  was  tirst  nhown  by  W.  Preycr,  and  .sul«e'|uenlly  confirmed  by  Carl  Gaeth- 
gens,  directly  after  the  adminislration  of  the  poimin,  in  the  mumnialthe  venous 
btood  becomes  almost  immediately  of  a  bright  arterial  hue.  which,  however,  rapidly 
darkens  until  all  the  blood  of  the  body  is  venous.  If  the  nuiJninal  dies  suddenly 
from  cardiac  paralysis  during  the  first  stage  of  the  poisoning,  this  eiccwiive  arterial- 
tiatioti  may  be  found  after  death,  and  in  cold-blooded  uniniaLs,  the  bright  colnr 
pernsis  for  many  hours  (Preyer).  IE,  however,  life  is  more  prolonged,  the  blood 
powa  dark. 

The  cxpbnation  offered  by  Hoppc-Seyier  that  the  drug  jwoduccd  a  functional 
parslysis  of  the  red  blood-corpuscles  seemH  improbable,  in  view  of  the  fact  of  the 
later  oci^urrence  of  the  reduction  of  the  oxyhemoglobin,  (iuethi^ns  lias  shown, 
however,  that  during  the  stage  of  red  blood  there  is  diminished  eliminatiiin  of  car- 
hooic  ucid  from  the  lungs.  There  is,  however,  formed  no  new  chemical  compound  in 
the  l>lood,as  is  shown  by  the  spectroscopic  examiiuitions  ot  Preyer.  LaschkowitBch, 
mad  Hiller  and  Wagner,  and  also  by  (ho  fact,  determined  by  I«corphe  and  Meu- 
riol,  Ihot  in  the  stage  of  venous  blood  artificial  respiration  would  restore  oxyhemo- 
^>1>in.  It  would  seem,  therefore,  tliat  the  drug  in  some  way.  perlmps  by  its  effect 
upon  the  lisaues  rather  tlian  upon  the  blood,  prevents  the  giving  up  of  oxygen  by 
thr  f«d  hlood-corpuBclea.  When  the  dose  Iiaa  been  large  enough  to  lauBe  sudden 
dnth  the  bright  red  hue  may  persist  for  eonie  time  afl«r  dealb. 
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As  first  discovered   by   Hoppe-Seyler,  and  afterwards  confinaed  by 
when  hydrocyanic  acid  is  added  to  blood  outside  of  the  body  tliera  is  produnnii 
new  Biibslance  giving  rise  to  new  apectroscopio  lines  and  wilhoul  oamiiiag  | 
the  Bo-called  cyajwhemnglobin. 

Alterations  in  the  form  of  the  corpuscles  of  the  blood  luve  been  BUgBOlKl  t 
the  cause  of  the  ciianges  of  the  color,  Ernst  Geinits  having  foimd  that,  loih  ni  i 
frog  and  in  the  maminal,  prussic  ncid  diNtorts  the  blood-corpuecles.  <.)ii  ihe  ntb 
luind,  in  the  oiiservntions  of  Preyer,  ahhough  such  alteration  of  the  blood-rorpu 
ould  be  produced  in  tnaninmlian  blood  ouljside  of  the  body,  yet  in  Hwii  ■in» 
imttiENliately  ufter  death  from  pruasic  acid  the  corpuucles  offered  llieir  umhJ  dmi-^ 
acter;   a  fact  confirmed  by  Hilncfeld,* 

Wliatevcr  may  be  the  cause  of  the  etianges  in  the  blood,  the  experimcnu  i 
liewisson  would  appear  to  prove  thuL  the  iictioiiof  the  poison  0:1  the  nerrousijf 
is  a  direct  one,  and  not  due  to  the<>e  changes  in  the  vital  fluid,  for  the  oVj^rrvcr  1 
tioned  found  that  pruMsic  acid  acted  upon  the  bloodlesa  "salt  frog"  as  upCA  I 
normal  batrachkn. 

Circulation. — When  a  moderately  large  dose  of  pnissic  uid 
injected  into  a  vein  there  occurs  a  marked  but  fugacious  rise  o(  1 
blood-pressure  with  slowing  of  the  pulse,  followed  by  a  fall  of  il» 
pressure  below  the  normal  and  later  an  extremely  rapid  pulse.  As-j 
cording  to  Preyer,  Laschkewitsch  and  Lecorch4  and  Meu 
hydrocyanic  acid  is  a  depressant  to  the  heart-muscle  and  the  prinuiTf] 
rise  of  pressure  which  occurs  is,  therefore,  due  in-obably  to  a  tempor 
stimulation  of  the  vaso-motor  centres.  These  latter  are  after»i 
paralyzed,  as  Lazarski  has  found  that  galvanizHtton  of  the  seositii 
nerve  in  the  late  stages  of  poisoning  will  not  cause  u  rise  of  pressa 
Lazarski  has  also  found  that  the  slowing  of  the  pulse  caused  by  mod- 
erate doses  of  hydrocyanic  acid  is  prevented  by  previous  section  4 
the  vagi  and  it  may  therefore  be  considered  that  the  drug  is  stimuUnt 
to  Ihe  cardio-inhibitory  cenfres.  According  to  Boehm  and  Knif. 
however,  (he  late  .slowing  of  the  pulse  from  toxic  doses  is  not  affected 
by  vagal  section  and  is  probably  due  to  direct  action  Upon  the  cardiK 
musde  or  its  intrinsic  ganglia. 

flespiVad'on-.^Hydrocyanic  acid  acts  directly  upon  the  respiratoir 
centres  as  a  ilejiressuiil.  so  that  in  poisoning  by  it  the  respiratorj 
movement.s  are  lessened  from  the  beginning,  and  becoming  mow 
and  more  distant  finally  cease  before  the  heart's  action  ta  arTe»aed 

Preyer  found  thai,  after  division  of  (he  vagi,  normally  letlial  doees  did  not  kX, 
and  that  when  death  was  brought  ahuut  liy  the  exhibition  of  larg»>r  doses  it  twI? 
cardiac  arreft.  From  this  lie  deduces  the  conclusion  that  the  prime  respiratoj 
action  of  l)ie  poison  is  upon  the  [wrijihera!  ends  of  t!ie  vagi.  Preyer's  experiomv 
liave  been  partially  confirnied  by  I.ecorchS  and  Meuriot;  but  Boehm  and  Knit 
have  in  a  scries  n[  exjHrimenl.-i  fiiurid  that  Msction  of  the  vagus  has  no  influa* 
u[)on  Ihe  respiratory  action  i)f  the  |>oisoii,  and  in  this  have  been  caniirmed  by  J* 
l,u7jtrski.  Even  if  investigations  hiid  proved  the  correctness  of  Preyer'*  wrpen- 
ments,  liis  coiiflusion  could  nut   Ix;   considered  established,   because   we  bw«  10 

•  Accoixijnit  lo  K.  Ukv  Jjioltt'liT  iPfliiarr'i  Ar^ii;  IS'W.  1921,  wtwu  biuixl  !.•  •hotel  •»> 
cyano^FII  IfAX,  oml  alJoweii  to  ^taml  fur  Iwu  ur  Ihree  liiiurj,  Itic  vpeclruin-cTiance-.'  £1V  (lanJ)  IM 
Banieasafier  ^iintlar  trpatuieiil  "t  lilo*«t  wuh.f.'0.  Tlje  rinDnouinl  ot  cyruki.>^D  and  lieiur.ui  iCy.Hi' 
offei?4  not  only  Ojf  iJpntif^ul  siKcinLm  uf  Ol^llh,  hul  fltM/.  like  the  latter,  it  ua'Af^tetrtl  bv  mlwow 
B^enlH-     After  the  bLi>iKt  dtOEkih  awlllk',  ui-conlJiip  10  Ijknkesler,  llie  spcftrum  of  jj^'.lrwjunie  fc^ 

iK.CNI  become*  vitible  iu  it,  and  the  Cy,Hb  ujidergtwA  coavenLoti  into  Ihp  oUkOfaCBM^B* 
Cy.Ub]  of  Uoppe-Seyler. 
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faiperfecilv  the  mirmnl  rebiions  of  the  pneumogastrira  lo  reapiraiion.  Moreover, 
Joseph  Jonea  found  that  while  to  kiU  an  alhgator  by  the  administration  oF  prussic 
acitl  requiieU  u  conaidentble  length  of  time,  ila  appUcatiou  to  the  medulln  produced 
within  one  minute  a  most  powerful  expiration,  ending  in  permnnenl  (■ontni.clion  of 
the  muscles  of  respiration  and  collapse  ot  the  lung.  In  the  expcrinienis  of  H,  Ha- 
ysshi  and  K.  Muto  doses  of  15  milligrammes  per  kilogramme  of  potassium  cyanide 
CBuaed,  in  the  rabbit,  fuUl  parutyais  of  reapiratioD  at  a  time  wlien  the  phrenic  and 
molor  nerves  were  still  escitable. 

NerBous  System. — Hydrot-yanic  acid  produces  in  the  frog  a  con- 
dition of  complete  paralysis  in  which  Kolliker  believes  that  first  the 
brain  and  next  the  reflex  centres  of  the  spinal  cord  are  affected, 
although  he  has  demonstrated,  us  hav«  Funke  and  Stannius.  that  the 
motor  nerves  and  the  muscles  are  both  finally  puralyzed  by  the  drug. 
Kolliker  has  also  shown  that,  when  applied  locally,  the  drug  paralyzes 
the  peripheral  endings  of  the  sensory  nerves. 

It  is  a  question  of  interest  to  decide  as  to  the  cause  of  the  convul- 
sions in  poisoning  by  hydrocyanic  acid.     We  have  found  that  they 
do  not  occur  after  section  of  the  cord  in  parts  below  the  point  of  sec- 
tion, and  that  they  are  therefore  cerebral  in  origin.     It  is  probable 
'  that  the  convulsions  are  secondary,  asphyxial,  or  due  to  disturbance 
i  of  circulation.    Laachkewitsch,  who  opened  the  thorax  of  a  rabbit  bo 
[as  to  expose  the  heart,  maintained  artificial  respiration,  and  admin- 
istered prussic  acid;  directly  after  arrest  of  the  heart  had  commenced 
the  convulsions  came  on;    also  in  the  earlier  observation  of  Coze, 
the  convulsions  did  not  occur  until  directly  after  the  arrest  of  the 
circulation.     In  frogs  poisoned  with   hydrocyanic  acid,  convulsions 
I  do  not  take  place.     Preyer  states  that  after  section  of  the  vagi  con- 
tTiIaons   do    not    generally   happen    in    mammals,   but   if   artificial 
respiration  be  performed  they  come  nn. 

SUMMARY.— When  in  BUfBcient  ooDcentra.tloa  hydrocyanic  aold 
Is  a  powerful  depressant  poieon  to  all  the  higher  tlaauee.  It  la 
absorbed  immediately,  and  acts  at  one©,  but  its  influence  is  over 
in  a  few  minutes.  In  poisoning  by  it  death  uaually  occurs  through 
centric  paralysis  of  the  respiration,  but  the  depression  of  the 
I  heart's  action  is  pronounced,  and  diaatolio  cardiac  arrest  some- 
'times  takes  place  simultaneously  with  or  even  before  oeasation 
of  breathing.  It  flret  stimulates,  then  paralyzes  the  vagi;  it  first 
sttmolatee,  afterwards  paralyzes  the  vaso-motor  system.  Upon 
the  nerve-centres  it  has  a  most  pronounced  depressing  influence, 
and  it  is  also  a  paralyzant  to  the  nerve-truulcs  and  to  the  mus- 
cles themselves.  There  is  some  reason  for  suspecting  that  after 
the  small  toxic  dose  of  hydrocyanio  aold  the  paralytic  stage  is 
preceded  by  a  very  brief  stage  of  excitement,  with  centric  io- 
oreaae  of  the  respiratory  activity,  rise  of  the  arterial  preestu^ 
(caused  by  an  Influence  upon  the  vaso-motor  centres  and  perhaps 
upon  the  heart),  and  slowing  of  the  pulse  ft-om  stimulation  of  the 
cardiac  Inhibitory  centres.  Outside  of  the  body  hydrocyanic 
acid  attacks  the  red  blood -corpuscles,  forming  a  new  compound, 
oyanohemoglobln ;  but  the  occurrence  of  this  change  during  Ufa 
In  hydro cyasjoaoid  poisoning  is  doubtfuL 
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Therapeutics.— Our  knowLedge  of  the  physiological  aclion  of 
prussic  afid  does  not  lead  to  a  belief  in  its  wide  applicability  to  the 
relief  of  disease,  and  we  think  that  clinical  experience  has  demon- 
strated that  it  is  of  little  value  except  in  meeting  three  indicatroof: 
first,  to  allay  cough;  second,  to  relieve  irrilation  of  the  gastric  fitr'.., 
third,  to  allay  irriialion  of  the  peripkeral  scnsiiive  nerves. 

Prussic  acid  has  been  used  very  largely  to  allay  cough,  either  iL>df 
or  in  the  form  of  potassium  cyanide.  Owing  to  the  extreme  fugariots- 
neas  of  its  action,  it  is,  however,  of  very  little  real  value  for  this  pur- 
pose. It  is  improbable  that  the  effect  of  a  therapeutic  dose  of  the  icid 
lasts  over  twenty  minutes,  or  of  the  cyanide  over  forty-five  minuUs. 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  ol 
pruseic  acid  in  certain  stomachic  affections,  especially  nervous  romil- 
ing  and  gastralgia.  When  the  pain  is  accompanied  by  decided  dj* 
peptic  symptoma  the  remedy  will  sometimes  succeed,  but  more  oftoi 
fails.  Even  in  the  most  favorable  cases  it  does  not  always  afford 
relief;  and  as  the  relief  when  it  does  occur  is  immediate,  or  at  leasl 
is  very  soon  apparent,  it  is  useless  to  persist  long  in  the  exhibition  of 
the  remedy.  In  these  cases  its  action  is  probably  local,  a&  it  certainiy 
is  when  the  acid  is  employed  to  relieve  itching  in  prurigo  and  other 
cutaneous  diseases.  For  thL'*  purpose  it  is  used  as  a  wash  (onc-iaH 
to  one  lluidrachm  in  one  fluidounce);  but  great  care  mu.st  be  taki 
to  avoid  constitutional  effects,  especially  when  there  is  any  ah; 
of  the  skin.  Very  serious  results  are  said  to  have  been  caused  hy  I 
absorption  when  carelessly  used  in  skin  diseases. 

Prussic  acid  has  been  commended  as  an  arterial  sedati\-e; 
unless  given  in  dangerous  doses  it  has  no  such  action. 

Toxicology, — Tlie  symptoms  of  prussic-acid  poisoning  have 
already  been  mentioned  (p.  276):  those  of  most  value  from  a  diif- 
nostic  point  of  view  are  the  sudden  occurrence  ol  unconscicusneffi, 
the  violent  convulsions,  the  general  paralysis,  the  peculiar  character 
of  the  breathing,  expiration  being  prolonged  and  forced,  and  the 
rapid  results.  The  odor  of  prussic  acid  upon  the  breath  is  very  often, 
but  by  no  means  always,  present.  When  distinct,  it  is,  of  course,  of 
great  diagnostic  value.  Leaving  out  of  sight  the  cyanides,  the  only 
poison  with  which  prussic  acid  could  well  be  chnically  confounded  is 
nitrobenzol.  The  distinction  is  often  very  difficult,  large  doses  (rf 
the  latter  substance  killing  almost  as  quickly  as  prussic  acid  and 
inducing  analogous  symptoms.  Caspar  advises  that  after  death  the 
body  be  left  open,  exposed  to  the  air.  as  the  odor  of  prussic  acid  dis- 
appears rapidly,  while  that  of  nitrobenzol  is  persistent.  The  diseaea 
with  which  the  poisoning  may  be  confounded  most  readily  are  some 
forms  of  apoplexie  Joudroyante,  and  sudden  failure  of  the  hearth 
action.  The  diagnosis  may,  during  life,  be  almost  impossible.  Ithw 
been  asserted  that  stertorous  breathing  does  not  occur  in  prussc 
acid  poisoning;    but  it  has  been  present  in  several  reported  cases.* 

•  Hix  TiiiiliTi  MeJiail  Junaiirudence,  I'liilulelpliLa.  1873,  363. 
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An  autopsy,  however,  ought  generally  to  enable  the  physician  to 
determine  whether  the  case  haa  or  has  not  been  one  of  prussic  acid 
poisoning,  if  the  symptoms  during  life  are  known. 

A  curious  case  of  temporary  hemiopia*  apparently  caused  by  the 
fumes  of  hydrocyanic  acid,  i^  reported. 

The  period  at  which  death  may  occur  after  the  ingestion  of  the 
poison  is  set  down  by  Lonsdale  at  from  one  to  fifty-five  minutes; 
but  a  case  has  been  observed  by  Hilton  Fagge.  in  which  the  fatal 
result  was  put  o£f  for  at  least  an  hour  and  a  quarter  after  the  ingestion 
of  hydrocyanic  acid.  After  death  the  body  often  presents  a  livid 
surface,  bloated  countenance,  fixed  glassy  eyes  with  dilated  pupils, 
and  clinched  fingers;  sometimes  it  offers  nothing  worthy  of  note 
except  excessive  rigidity,  and  the  face  may  be  very  pale.  When 
opened,  the  odor  of  prussic  acid  is  generally,  but  not  always,  emitted; 
the  mucous  membrane  of  the  stomach  is  very  commonly  found  much 
congested,  and  the  dark  or  cherry-colored  liquid  blood  usually  every- 
where fills  up  the  veins.    The  heart  is  soft  and  flaccid. 

The  treatment  of  poisoning  by  prussic  acid  is  of  little  avail.  Of 
the  several  chemical  antidoles  which  have  been  proposed,  hydrogen 
dioxide  is  the  most  practicable.!  But  such  is  the  rapidity  of  absorption 
that  the  case  is  usually  terminated  liefore  the  antidote  can  be  obtained. 
The  asserted  physiological  antagonism  of  atropine  has  been  disproved 
by  Keen  and  by  Boehm  and  Knie.    The  stomach  should,  if  possible, 

emptied  or  washed  out  with  a  thirty  per  cent,  hydrogen-dioxide 

Ution  if  at  hand,  and  the  hypodermic  use  of  atropine  and  strych- 
nine as  respiratory  stimulants  might  be  tried;  the  inhalation  of  the 
vapors  of  ammonia,  and  the  free  exhibition  of  ammonia  by  the  mouth 
and  by  injection  into  the  veins,  may  be  practised.  Artificial  respira- 
tion has  been  found  very  successful  by  Preyer,  and  by  Boehm  and 
Knie,  in  animals,  and  should  always  be  assifjuously  practised.  Next 
to  it  in  importance  is  the  use  of  the  alternate  cold  and  hot  douche, 
about  a  half  of  a  small  bucketful  of  cold  water  and  the  same  quantity 
'of  very  hot  (115°  F,)  water  being  dashed  upon  the  chest  in  rapid 
fluccession.  There  is  considerable  experimental  evidence  to  show  that 
Ihe  sodium  hyposulphite  is  capable  of  following  prussic  acid,  cyanides, 
nitrobenzol,  and  other  nitrites  into  the  system  and  there  decompos- 
ing them,  but  we  know  of  no  ease  in  which  the  antidote  has  been  used 
upon   man.     As  it  is  harmless  it  might  be  given   hypodermically.J 

When  potassium  cyanide  is  taken  into  the  stomach,  the  acids  there 
present  convert  it  into  prussic  acid,  and  the  same  change  probably 
orcura,  although  more  slowly,  even  when  the  salt  is  injected  directly 
into  the  blood-vessels.  The  physiological,  therapeutical,  and  toxi- 
cological  properties  of  this  salt  are  similar  to  those  of  prussic  acid.f 

•  8h>  fi.  M  J..  ISW.  i.  «W. 

«  Sw  E.  Mritk..  Mcrek't  AnJi.,  1900.  ii.  M. 

i  Sm  t^.  f3j\i,  A.  E.  P.  P..  IH\Ki.  Bil.  xxitI.;  J.  y.  HevmanE  and  P.  Miuoin,  A.  I.  P„  1897, 
GLluc  I  and  i:   K.  Vorbnintr.  d.  /.  /'..  V.  (asc.  3  nnd  4;  nnd  J.  Mfurioe,  .1.  /.  P.,  vii.  (aw,  1  ODd  3. 

1  PoiiQiiirur  likff  ODCurreJ  frtim  the  Inhalation  of  the  vapors  of  th«  cyBhida  aad  froia  abwirptioo 
Uuoiich  the  hudi  {Brit,  and  Far.  MbI.  Chir.  Keu.,  July.  ISTO.  231). 
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Death,  however,  does  not  occur  ao  soon  as  from  hydrocyanic  acid. 
and  iiisenaibility  is  sometimes  not  manifested  for  several  minutes. 
Five  grains  of  the  salt  have  caused  death  but  fifty  grains  have  been 
recovered  from.     (See  McKelway.) 

Brnm  AlAfONOH  {Amygdala  ATtutra)  yield  a  volatile  oil,  Oleum  Amygiiala 
Amatic,  Oil  of  Bitter  Almoadii;  of  a  yellowish  color,  LitWr,  acrid  taste,  willi  a 
strong  odor  of  pnissii'  acid.  Tliia  volatile  oil  consiHta  of  not  leiui  Ihnii  85  per  cent. 
Xxntoie  aldehyde  cimliiminttteil  with  varioiia  sulwtances,  of  whitli  the  most  impor- 
liint,,  pniaaic  acid,  ia  present  iu  the  proportion  of  from  two  to  four  per  ctnt.  Two 
ilmchiiia  <)f  the  coiiimercial  oil  are  said  to  Iinve  caused  dejith  in  Icii  minutes.  Very 
pro[ieriy,  under  the  name  of  BemaUlchyitum,  11.  S.,  Benzaldehyde,  ihe  pure  bcnioic 
aldehyde,  produced  synthetically  or  oliiained  from  natural  oils,  liaa  been  recognized 
in  the  last,  edition  of  the  U.  S.  Pliarmacoptciu.  Tliis  is  a  colorlt'ss,  strongly 
refractive  liquid,  having  a  bitter  odor  and  a  burning  taA(«.  The  oSicial  oil  and 
benialdehyde  are  very  eeldoni  uued  except  as  flavoring  agents. 
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ORDER  III.— NUTRIANTS. 


FAMILY  I.— ASTRINGENTS. 


I 
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Astringents  are  those  drugs  which  cause  contraption  of  living 
tissued.  That  they  do  not  act,  as  lias  been  supposed,  either  by  coagu- 
lating albumin  or  by  calling  into  action  the  muscular  function  is 
tlemonst  ruted  by  the  Irannitoriness  of  their  effects,  and  by  the  fact 
that  they  influence  tissues  contaitung  no  muscular  fibre.  Every  Uving 
soft  tissue  appears  to  possess  a  normal  degree  of  condensation,  which 
may  be  departed  from  on  either  hand:  when  this  happens,  in  the 
one  case  the  part  is  said  to  be  relaxed,  in  the  other  to  have  its  tonicity 
increased,  or  to  be  astringed.  The  action  of  astringents  is  always  a 
local  one, — i.e.,  produced  not  through  the  intervention  of  the  nervous 
system,  but  by  direct  contact  with  the  part  affected,  A  pure  astrin- 
gent should  be  capable  of  doing  nothing  beyond  inducing  contraction; 
but  in  reality  there  is  scarcely  such  a  drug.  Astringents  are,  when 
■  pplied  too  freely,  irritants. 

The  concordant  experimental  resiilts  reached  by  M.  Rosenstein 
and  by  R.  Heinx  show  that  medium  solutions  of  tannic  acid,  alum, 
and  the  salts  of  lead,  zinc,  iron,  copper,  and  mercury  contract  the 
bit  i<)d- vessel  a  by  a  direct  action.  When,  Jiowevcr,  Ihe  solutions  are 
loo  strong,  according  to  Heinz,  this  contraction  is  followed  by  dilata- 
tion. Both  experimenters  state  that  the  silver  nitrate  is  the  most 
powerful  in  its  influence,  producing  an  almost  permanent  contraction. 
According  to  Rosenstein,  acids  cause  dilatation  of  the  capillaries. 
I  The  clinical  results  obtained  by  the  use  of  astringents  in  the  treat- 
ment of  inflammation  can  hardly  be  due  to  their  action  upon  the 
blood-vessels,  but  seetn  to  find  more  appropriate  explanation  in  the 
discovery  of  HeinK,  that,  locally  applied,  they  decidedly  check  the 
oul-wandering  of  the  white  blood-corpuscles,  probably,  as  he  thinks, 
by  modifying  the  wall  of  the  blood-vessel. 

The  chief  indication  for  the  use  of  an  astringent  is  the  existence 
of  relaxation.  Local  relaxation  is  commonly  due  to  previous  over- 
excitement.  Thus,  a  throat  is  relaxed  after  over-use,  or  after 
■nflammalion. 

Astringents  are  more  efficient  as  local  than  as  general  remedies, 
but  in  cases  of  inflammation  care  must  l)e  taken  to  use  them  in  sucli 
a  way  that  they  shall  not  act  as  irritants.  Applied  too  soon  or  too 
vigorously,  they  may  do  harm.  These  remarks  are  scarcely  applicable 
to  some  of  the  mineral  astringents,  such  as  lead  acetate  or  silver 
nitrate,  which  really  appear  to  have  sedative  properties,  and  may 
with  care  be  used  advantageously  in  all  stages  of  inflammation,  when- 
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ever  there  are  distention  and  relaxation  of  the  blood-vessels,  alt 
the   general    aciion   of   the   part   be   that   of  nutritive   excite: 

Closely  allied  to  relaxation,  is  over-secretion,  and  astringents 
constantly  used  to  check  morbid  discktirgcs.  Indeed,  these  disc 
are  often  simply  the  result  of  relaxation.  Thus,  Asp  has  ex 
mentally  proved  that  division  of  the  intestinal  nerves  and  conseiquenl 
paralysis  and  relaxation  of  the  vessels  are  followed  by  irec  waterr 
secretion.  In  such  casea  tlie  indication  for  astringents  is  very  (iljiin. 
But  when  a  morbid  discharge  represents  a  high  degree  of  infiamniatiML 
the  same  care  must  be  practised  in  the  use  of  astringents  as  in  treali. 
other  local  inflammaliona.  E'lpecially  is  this  true  since  free  secr«li 
is  often  nature's  method  of  relieving  local  inflammation.  Thus,  w 
abnormal  aivine  discharges  are  dependent  upon  intestinal  relaxation, 
astringents  are  most  valuable,  but  when  they  are  dependent  u 
enteritis  or  colitis,  astringents  may  do  harm. 

If  the  morbid  discharge  by  its  profuseness  endangers  life,  as 
serous  duirrka-a,  astringents  are  urgently  demanded.  Very  rarel; 
if  ever,  are  these  discharges  other  than  paralytic  in  their  origin;  evm. 
however,  if  they  be  due  to  over-action,  an  astringent  may  be  aeceseazy 
to  check  their  excessivoness. 

Another  indication  for  the  use  of  astringents  is  to  check  hevm- 
rhage,  and  the  same  general  reasoning  is  apphcable  to  this  as  to  the 
other  indications.    Hemorrhage  dependent  upon  over-action  demacdi 
other  treatment  than  by  astringents.     Sometimes  in  these  cases  il  is 
necessary,  however,  to  check  the  hemorrhage  at  all  hazards,  and  then 
astringents  may  be  used  in  conjunction  with  other  measures,  aiihougi 
they  niiiy  be  to  some  extent  contraindicated.    Some  of  the  astrinpnls 
are  employed  locally  to  check  hemorrhage  due  to  traumatic  or  olbtf 
ruptures  of  ves.sels.     In  such  cases  the  astringents  are  emploj-ed  u 
styptics,  and  do  not  act  so  much  by  their  astringency  as  by  coagulatini 
the  albumin  of  the  blood  and  thus  forming  a  clot  and  mechanirallj 
arresting  the  flow. 

Under  certain  circumstances  there  seems  to  be  a  general  relaxation  j 
or  loss  of  tone  throughout  the  whole  system,  which  may  be  best  n*l  -2 
by  a  consentaneous  use  of  tonics  and  astringents. 

VEGETABLE  ASTRINGENTS. 

The  active  principle  of  the  vegetable  astringents  is  tannic  afid^ 
and  as  it  iw  almost  their  sole  therapeutic  principle  and  represents  the[i« 
very  closely,  it  seems  proper  first  to  con.sider  it,  and  afterwards  ti» 
point  out  any  especial  therapeutic  virtues  the  crude  drugs  of  the 
class  may  possess. 

TANNIC  ACID. 

There  are  two  generic  varieties  of  tannic  acid,  the  gaUo-  and  the 
kino-lannic:  of  these  the  former  yields,  upon  exposure  to  the  air  in 
a  moist  state,  gallic  acid,  the  latter  a  gelatinous,  inert  substance.   They 


ASTRINGENTS  2S5 

Ere  further  distinguished  hy  the  color  of  the  precipitates  which 
they  ^ield  with  the  persalts  of  iron;  gallo-tannic  acid  producing  a 
blue-black,  kino-tannic  a  freeo-black  color. 

The  official  tannic  acid — the  gallo-tannic  acid — is  obtained  by 
treating  powdered  galls  with  washed  ether,  which  on  standing  sepa- 
rates into  two  strata,  the  upperof  which  isetherealand  contains  chiefly 
the  coloring- matter  and  other  impurities.  The  lower  watery  stratum 
contains  the  tannic  acid,  which  is  recovered  by  evaporation. 

Commercial  tannic  acid  is  a  lijcht.  feathery,  non-crifstalline  powder. 
of  a  yellowish-white  color,  a  faint  odor,  and  an  astringent,  somewhat 
bitter  taste.  When  absolutely  pure,  it  is  colorless  and  free  from  odor 
or  taste  other  than  that  of  astringency.  Its  reaction  is  strongly  aoid. 
and  it  unites  freely  with  both  organic  and  inorganic  bases.  It  is  very 
freely  soluble  in  water,  glycerin,  and  alcohol.  With  salts  of  the  alka- 
loids it  produces  a  whitish  precipitate  (tannales),  very  soluble  in  acetic 
scid;  with  persalts  of  iron,  a  black  (.bluish  or  greenish)  precipitate. 

Omdal  PniMntlaas: 

.^ciduni  Tannicuin 10  to  :XI  paiiui  (O.G-1.2  Ciiu.}. 

Trochisci  Acidi  Tanniri Each  1  Krain  ^0.06  Um.). 

Glfcrrilum  .\cidi  Taoniri  (20  per  crni.^ Local  use. 

I'nguentum  .Acidi  Tannici  {20  per  cent.^ Local  u^w. 

CoUodium  Styplicum  ('JO  per  cent. > Local  use. 

Physiological  Action. — Applied  locally,  tannic  acid  b  a  verj' 
powerful  astringent,  causing  contraction,  and  in  the  case  of  a  mucous 
membrane,  great  dryness.  :wmetiroes,  when  it  is  used  very  freely, 
its  irritant  influence  seems  to  overcome  its  astringent  action,  and  we 
have  seen  diarrhira  result  from  its  administration.  Several  experi- 
menters (Roseiistein,  Fikent^clicr)  have  denied  that  it  causes  con- 
traction of  the  bkKtd- vessels,  liecause  when  ihey  applied  it  to  the 
exposed  mesentery  of  a  "Cohnlieini  frog."  stasis  of  the  blood,  with 
dilatation  of  the  vessels,  not  preceded  by  contraction,  oicurred. 
Daniels,  however,  u.sing  rabbits,  obtained  different  results,  and  Lewin 
has  shown  that  the  method  of  ex[K>rinieiil!Uioii  was  faulty.  Clin- 
ical experience  proves  that  taniiii-  acid  applied  to  rela.xed  mucous 
membranes  affects  their  whole  subsianre. 

Absorption  and  Elimination. — .\hhough  it  was  formerly  believed 
that  owing  to  the  activity  with  which  tannic  acid  cca-iulaies  allnitiiin 
it  was  incapable  of  absi»ri>ti(iii.  under  certain  circuiiL-;tani'cs  a  small 
amount  »)f  an  alkaline  tattnate  may  be  absorbed  and  I'ircuhuo  in  the 
tdood;  but  allhnugh  a  small  portiim  of  it  may  pel  irit"  the  blood  as 
a  tannate,  what  is  absorbed  is  chielly  various  dei-oiiipu>iiiiiii  produi'ts. 
Gallic  acid  has  been  found  in  (lie  urine  afior  the  admi!ii>iratioti  of 
tannic  acid,  but  according  to  Morner  the  amount  is  Ic^^s  than  oin-  per 
cent,  of  the  tannic  acid  ingested.  When  given  in  lariio  :imiiunts  it 
mostly  escai»e3  absorption,  and  passes  out  with  tlie  feces  unchanped. 

Thrown  nip!<ily  into  llip  HimhI.  tiiiitjji-  in-id  cnnsi^-i  a  fiii;il  'hroni1"'>i-:  Inil 
LewtQ  aNwrta  tliat  when  il  is  injccuil  ^louiy  and  in  iniKlrr.iU'  ijiiiinotics  iliu  rvMiliiiig 
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ulbuiiiin  lannate  is  held  jo  solutian  by  the  alkaline  carbonates.  Hp  huh  also  ilr- 
covered  that  whjle  tancin,  in  fivc-pcr-ctnt,  solution,  predpitatee  pf  plutwe  out  (< 
watery  solution,  it  is  powerless  in  the  presence  of  bydrocfalorir  M'id.  Aanunsf 
the  correctnraci  of  the  inveatigations  of  Lcwtn,  it  is  plain  that  tannic  acid,  ate 
put  in  the  stoinarh  in  small  doses,  niusl  to  some  extent  be  absorbed  unrh*Bpd. 
Lewin  ntao  arfserts  tliat  it  m,  at  least  in  part,  eliminated  unallered,  as  he  h«B  fr». 
(liiently  recovered  it  from  Ihe  urine.  At  Ihe  eaiiie  lime  it  seems  very  prolaHr-  Oal 
most  of  the  tannic  acid  is  ixinverted  iulo  gallic  acid,  either  in  the  stomocli  hrfca 
absorption  or  aubsequenlly  in  the  system,  since  in  Ihe  viscera  of  a  rsbbii  poiaad 
with  il ,  Schroll  found  only  gallic  afid;  according  to  Clarua,  the  grcntcr  ynn  t 
ingested  tannie  acid  can  be  recovered  from  tiie  ftfiols  os  albumin  tannaic  art 
gallic  acid.  The  recent  researches  of  Stockman  afford  a  possible  recuncilintiuiij 
ihe  reaultfl  of  Lewin  with  those  of  th-c  older  observera.  Stockman  (tuiJn  ilwi 
tannic  acid  is  given  to  the  lower  animals  only  u  trace  of  it  appears  in  tbr  bla 
while  gallic  acid  can  be  obiuined  in  abundance  from  the  urine,  with  ocrai.i(ir 
a  small  amount  of  tannic  acid.  If,  however,  sodium  tannatc  be  given,  laanic  i 
appears  in  abimdance  in  the  urine,  ivith  a  little  galhc  acid.  The  explanation  oRa 
by  Stockman  t>f  (his  is  probably  correct, ^tiameJy,  tlwt  tannic  ftcid  is  usxi^yi 
verted  in  the  stomach  into  an  albuminous  tannatc,  which  is  dissolved  with  i 
.  difficulty  in  I  he  intestinal  juices,  so  that  time  is  itfforded  for  the  conversion  ol  I 
tannic  into  guUic  &rid,  whereas  an  alkaline  tauiate  is  abfiorbcd  at  once  and  i 
eliminated  unchanged. 

Wohler  and  Frerichs  have  also  found  gallic  acid  with  pyrog 
acid  in  the  urine  after  the  exhibition  of  tannic  acid. 

After  its  conversion  and  absorption  tannic  acid  still  pos 
astringent  properties.  Lewin  lias  shown  that  in  frogs  poisoned  wit 
it  the  muscles  are  shortened  and  narrowed,  and  when  loaded  strew 
less  and  recover  their  original  length  more  nearly  than  do  nor 
muscles.  Kiichenmeister  and  Hennig  state  that  in  poisoned  cats  tl 
spleen  is  notably  diminished  in  size  and  increased  in  firmness;  and 
Lewin  has  found  in  rabbits  that  tannic  acid  causes  primary  arrest  of 
the  urinary  secretion,  followed  by  a  marked  increase  of  the  flow. 

Therapeutics. — As  tannic  acid  undergoes  in  the  system  partial 
conversion  into  gallic  acid,  (he  latter  is  to  be  preferred  to  it  when  the 
part  to  be  acted  on  can  be  reached  only  through  the  circulation.  As 
a  local  applicati()n,  tannic  acid  is  much  more  powerful  than  gallic 
acid.  Locally  ai>plicd  i(  may  be  used  to  overcome  relaxation,  as  in 
upomjy  gums,  mercurial  sore  mouth,  hemorrhoids,  and  chronic  tort 
throat.  To  check  hemorrhage  it  may  be  used  whenever  the  source  of 
the  flow  can  be  reached  directly,  as  in  epislaxis,  hematemesis,  htmor- 
rhage  from  the  bowels,  etc.  To  arrest  excessive  secretion  it  raay  be 
employed  locally  in  Icvrorrhaa,  diarrheea,  old  abscesses,  chronic  vken. 
excessive  perspiration,  osmidrosis,  and  various  diseases  of  the  skin. 
It  is  also  often  very  useful  for  Ihe  purpose  of  hardening  parts  exposed 
to  friction,  as  in  cases  of  sore  nipples  and  tender  feet. 

As  an  antidote  it  is  useful  in  poisoning  by  various  metals,  especially 
antimony  and  iron.  It  is  also  a  chemical  antidote  for  the  poisonous 
alkaloids;  but,  as  the  compounds  it  makes  with  them  are  slowly 
dissolved  by  the  fluids  of  the  alimentary  canal,  it  must  always  be 
followed  bv  emetics  and  cathartics. 
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Administration. — When  given  to  act  iin  l.lie  stomach,  as  in  hema- 
lleme^^is,  tannic  acid  should  be  in  powder.  When  the  bowel  is  to  be 
linfluenced.  as  in  diarrhcea,  Ihe  preparations  of  the  various  plants 
Itnentioned  below  are  preferable  as  the  colloid  niatterof  the  cruder  gaien- 
ri(?als  proteL-ts  the  tannin  from  immediate  precipitation  in  the  stomach. 
Toxicology. — Tannic  acid  ran  scarcely  be  called  poisonous; 
I  although  Rollet  reports  the  ease  of  ayomig  girl  in  whom  a  very  large 

quantity   of  it  induced  severe   gastric   and   abdominal   pains,   with 

obstinate   vomiting   and   constipation,   fever,    and    general    malaise. 

Both  Srhrnff  and  Judell   assert  that  eighty   grains  uf  it   cause  no 

symptoms  of  importance  in   the  rabbit. 


I 


GALLIC  ACID. 

Gallic  acid  is  a  white,  powdery  substance,  in  fine  acicular  prisms, 
soluble  in  S3  to  86  parts  of  water,  in  three  parts  of  boiling  water, 
and  freely  soluble  in  alcohol  and  in  ether.  Its  taste  is  acidulous  and 
Bslringenl . 

According  to  the  usual  method,  gallic  acid  is  prepared  by  the 
exposure  of  moistened  powdered  nul gulls  in  a  warm  place  for  a  month. 
A  species  of  fermentation,  with  the  development  of  a  peculiar  fungus, 
is  s^d  to  occur,  during  which  oxygen  is  absorbed,  carbonic  acid  is 
evolved,  and  glucose  and  gallic  acitl  are  produced.  M.  .Sacc  has. 
however,  denied  this,  aflSrming  that  the  change  is  simply  one  of 
hydration,  tannic  acid  being  an  anhydride  of  gallic  acid.  Tannic  acid 
also  may  rapidly  be  converted  into  gallic  acid  by  the  action  of  dilute 
sulphuric  acid. 

Gallic  acid  produces  with  persalls  of  iron  a  bluish  precipitate,  with 
linie-watcr  a  whitish  precipitate,  changing  to  blue  and  (hen  lo  violet 
or  purplish, — all  of  these  precipitates  being  gallates.  It  does  ?iot 
coagulate  gelatin  or  albumin,  and  is.  therefore,  not  a  styptic.  As  an 
astringent  it  is  less  powerful  than  tannic  acid.  It  escajies  from  the 
body  through  the  kidneys. 

Acidum  Gallicuin 15  lo  30  grains  (1-2  Gm,). 

Therapeutic  Action. — Gallic  acid  is  not  nearly  so  efficient  as 
tannic  acid,  when  applied  locally,  but  should  always  be  preferred  when 
the  part  is  to  be  reached  through  the  medium  of  the  circulation.  It 
tg  useful  as  an  a.stringent  in  hemoptysis,  hematuria,  c oil iq native  iiii>eats, 
etc.  It  has  been  recommended  in  bronchorrkir.a  and  in  the  profuse 
expectoration  of  chronic  phthisis.  In  our  hands,  however,  it  has 
completely  failed  in  the  latter  af[ection,s.  In  Bright's  clinfusc,  when 
there  is  an  abnormally  large  secretion  of  highly  albuminous  urine,  it 
may  lessen  very  materially  the  excretion  of  albumin. 

The  (oUoiriiig  dnigs  which  are  recopiizpd  liy  the  II.  8.  PbannacopiEa  depend 
for  ihfir  lu^livily  chiefly  upoo  some  form  of  tiiniiiii  add, 

Oatis  are  produced  on  eeveml  varietiiw  of  oak  trees  by  the  wounda  of  vnrioas 
The  official  nulgall  ia  developed  op  the  QuereuB  infectoriu  by  the  pi 
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(urea  of  Ihe  Cynips  Tinploria.  There  are  Iwo  varietips  of  galls,  derived  chidjin* 
the  Levant:  the  blue  or  green,  which  arc  the  young  galls  gnlhered  befon  ihtm 
of  the  fly  are  liatohed.  and  the  white  galls,  which  are  light  hollow  bodies  {matU 
the  young  rynipB  lias  escaped.  The  latter  rontoin  hut  little  lanni?  aciii  udlk 
U.  S.  Plmniiai;r>pceia,  therefore,  only  reet^niaes  the  green  variety,  Thn*  wiili 
bluish  olive  green  color,  from  the  siie  of  a  pea  to  tliat  of  n  hickory  nut,  eitimij 
srnooth  or  more  commonly  majked  with  tubercles.  They  oontain  from  Sfty  u 
eighty  per  cent,  of  gallotanuic  acid. 

Titiclura  Galljr  (20  percent.).. 1  fluidrBchm  (4G(.), 

Uiiguontum  Gallai  (20  per  cent.) » .  .Eirtemal  use. 

Oambir,  also  ^omcliinen  known  as  Pole  Caterhu,  ia  an  extract  dcrivnl  inn 
Ouroupuria  Ganibir.  Ihe  exi  ract  occure  s^  irregular  ma.><Hes  or  cubes  of  s  mliU 
or  grayiBh-brown  color  wilh  a  bitter  and  very  astringent  and  afterniinla  ■  mmyt 
taste.    U  conluins  from  tnenly-five  to  fifty  per  cent,  of  kinotannic  acid. 

Tinctura  Cambir  Composita  (5per  ceDl.).2  fluidrachms  (8  C.c). 
Trocliisci  Gatnbir Each  contains  1  grain  (O.OG  Cra.\. 

Kino  is  the  dried  iuice  of  Pterocarpus  MarBUpium,  an  Elost  Indinn  UW  R 
occurs  in  small  irregular  shining  reddish  fragments  witli  a  highly  aatringmi  ti»lt, 
at  first  bitterish,  but  afterwards  siveelish.  Ic  coDfains  from  sixty  to  evvvntf-ln 
per  cent,  of  kinotaiuiic  acid. 

Tinctura  Kino  (5  per  cent.) 1  lo  4  fluidrachms  (4-IS  Ca). 

Hematoxylon  is  the  heart  wood  of  the  Henialoxyloti  campechianiim.urkf 
wood  Iree,  a  iialive  of  Central  America,  ll  lii  denae  heai-y  wood  of  a  d(¥p  rridUf 
brown  color,  containing  besides  kinotannic  acid  n  crystalline  principle  huimtotjfia, 
which,  when  pure,  is  yellow  but  readily  yields  red  or  piir)))e  dyes. 

According  to  Combemale,  boinatoxylin  is  capable  of  CAtising  a  fatal  inUio* 
tion,  commencing  with  rigors  and  fever  and  ending  in  vomiting,  anuria,  coinKt' 
collapse.    1(3  taj^te  is  sweetish,  somewhat  like  that  of  licorice,  and  a.«lrinp'nl, 

Exlraetum  Hamatoxyli   13  to  30  grains  (l-SGm.), 

The  fi>]lowing  frirmulii  offers  an  cliicicnt  and  elegant  remedy  for  dijf^ 
of  rclaMktion;  tlie  proportions  may  be  varied  (o  suit  iiidividiial  cases,  fl  Ejl- 
hiemiiloxyli,  ^\\;  .\cid.  sulph.  aromat.,  f/jiii;  Tintt.  opii  caniph.,  fjiss;  Sjnfl 
zingiljcris,  <{.  s.  ad  f^vi.     M. — Dose,  a  lablespoonfid.  projierly  diluted. 

Rhus  tilabra. — ^The  I".  S.  Pliannncopa-ia  recognizes  the  berries  of  iIjc  simK 
or  Hhua  glabra.  They  conlaiii  fTOiii  six  lo  Iwcniy-livc  per  cent,  of  tannin  suiit 
cspecialiy  uscftil  as  a  basis  of  mouth-washes  or  gargles  on  account  of  their  pfe»"l 
taste. 

Fltiidestraclum  Rhois  Clabra'.    - 1,1  minima  (1  Cc). 

Locally  il  may  be  used  in  Ktrcngllis  of  l.'i  to  ;iO  per  cent. 

Krameria.  or  rliatany,  i.'*  the  dried  nrnt  ••{  llie  Krameria  Iriandra,  Kr»™i» 
ixina  or  Krauicria  argi'iiicii,  .Soiilli  American  Hhruli*;.  It  contains  from  fiw  to  tlw* 
per  TOiit.  of  a  pi'culiar  lunnii;  acid. 

Extractum  Kromeriff S  lo  10  graina  (0.3-0.6  Gm.), 

I'luidextraclum  Krameria" Ill  to  20  minims  (0.&-1.2  C.c). 

Synipus  KriinHTrii'  [l.'i  (ht  i'cnl.5 20  to  30  minims  (l."J-2  C.c.). 

'linrlura  Krameria'  (*J0  per  cent.) )  lo  )  (inidraciim  (2-4  C.c). 

Irochisti  iirameria! Each  1  grain  tO.Oli  Gm.). 
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Oik. — Tbe  bark  of  many  species  of  oak  frees  contains  notable  [Hitportioiui  of 
Uuinie  acid.  Tbe  U.  S.  Pharmacopceia  recognizes  only  tlie  bark  of  the  Quercus 
alba  or  whit«  oak.  This  contains  from  five  to  t«n  per  c«nt.  of  quercitannic  acid. 
It  is  used  chiefly  as  a  means  of  making  cheap  astringent  infusions  for  external 
^iplication. 

FItiidextnctuiD  Quercus 15  miniins  (1  C.c). 

Locally  a  25  to  50  per  cent.  soltitioD  may  be  employed. 

ttenuunells,  or  vitch-baiel,  is  an  abundant  native  bush  from  which  various 
preparations  are  made  which  enjoy  extraordinary  popularity  for  local  applications. 
Their  virtue  depends  chiefly  upon  the  faith  with  which  they  are  apfdied.  The 
FhannacopcEia  recognizes  both  the  bark  and  the  leaves  of  tbe  Hamamelis  virginica. 

Aqua  Hamamelidis External  use. 

Fluidextractum  Hamamelidis  Foliorum }  to  2  fluidrachms  (2-8  C.c.). 

Gemhiiti  is  tbe  rhitome  of  the  Geranium  maculatum  or  cranesbiD.  It 
cuntains  from  ten  to  twenty-five  per  cent,  of  gallotannic  acid. 

Fluidextractum  Geninii J  to  1  fluidrachm  (2— J  C.c). 

Rom  Leaves. — The  dried  petals  of  the  Rosa  gallica,  or  red  roee,  also  contain 
a  small  percentage  of  Isnnin,  but  arc  lused  chiefly  for  their  pleasant  flavor. 

Fluidextrartum  Ross J  to  2  fluidrachms  (2-8  C.c). 

Confectio  Hose Excipient  for  pilk. 

Mel  RoBEE Vehicle. 

Syrupus  Roeie Vehide. 

A  number  of  unofficial  compounds  of  tannic  acid  have  come  into 
vogue,  some  of  them  of  great  practical  value. 

TamialMn,  Tannin  albuminate. — This  is  a  hght-brown  powder,  insoluble  in 
water  or  the  gastric  jtiice,  but  tiecijiriposi>d  by  the  alkaline  juices  of  the  intestines 
with  the  lilieration  of  its  con-^ililucnts.  It  i.s  tasieleiw,  odorlens,  and  non-irrilanl. 
Il  is  a  very  valuable  remedy  in  tlic  (rpnlment  of  inleiliiial  cnlnrrh  and  rehiatuin 
CTV|uiring  the  use  of  an  astringent,  acting  immediately,  persistently,  and  effeclivety, 
and  affording  in  many  cases  an  excellent  combination  with  bismuth  subnitrate.  Il 
luui  lieen  recommended  aUo  in  renul  conditioti.s  OHKociated  with  an  excessive 
disriiurge  of  allmiiiin.     IXnte,  twenty  to  forty  graiiu-i,  in  powder  (1.2-2,5  Gm.). 

TannacoL  Gelatin  lantuite. — A  tasteless.  o<Iorie.>!S  powder,  proliahly  identical 
in  its  therapeutic  application  to  tannalbin,  ulthoiigh  Rosenheim  aflimis  that  il  is 
superior  in  that  it  is  less  apt  to  be  affected  by  the  gastric  jiltro.  and  is  of  greater 
uniformity  of  conntitulion.     Dose,  fifteen  to  thirty  grains  (1-2  Gm.)- 

Tannoplne.  Tonnnn.^A  combination  of  tannic  acid  and  urotropin,  which  is 
said  to  contain  eighty-seven  per  cent,  of  ilie  acid,  und,  passing  imchanged  through 
ihe  stomach,  to  undergo  decomposition  by  ilic  alkahne  juice  of  the  alimentarj' 
canal.  It  has  lieen  strongly  recommended  by  Schreilx'r  and  other  clinicians  in  the 
Iteatment  of  all  forms  of  iHarrhceai  requiring  an  inlestinul  astringent.  Dose,  ten 
to  fifteen  grains  (0.6-1  Gni.l. 

Tannoform. — The  tannojnrms  are  combinat  ion.s  between  tannins  and  formal- 
dehyde. f!ommercial  tannoform  is  the  conden.^ial ion  product  of  gallotannic  acid 
and  formaldehyde.  It  is  a  light,  pinkish-while  ]>[iwdcr,  which  is  liclicvcd  to  be 
decomposed  by  the  alkaline  juices  of  the  idtpslincs  with  the  setting  free  of  tannic 
itcid  and  formaldehyde,  and  to  act,  ihcrcrore.  as  un  u.'ilringcnt  and  antiseptic.    It 
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has  been  veiy  highly  recommeoded  by  numeniuB  practitioners  in  tubtnabut  i 
oilier  rfiiirrftiais  requiring  an  Miringent,  both  in  adultu  and  in  children,  gna 
doaes  o(  one-liaJt  to  one  grain  {11.03-0.06  Gm.),  in  capsules,  three  titoea  k  d»y. 

There  is  also  muth  testimony  as  to  tlie  value  of  tmiDofoiTn  hs  aa  ocM 
remedy.  According  to  K.  Utlmann,  confirmed  by  F.  Mera,  taiinoform  in  rxirut 
efficient  in  hypcrulrnMs  of  the  feet;  a  fool.-bath  should  be  used  jual  at  UillUMi 
a  powder,  compoecd  of  one  part  of  tannofonu  and  two  paKa  of  tale,  Ebould  Iwi 
rubbed  in  between  the  toea  and  o-ver  the  feel,  daily  for  eight  dsTE.  The  dfc 
said  to  last  many  weekii.  Tannoform  ban  also  been  used  as  a  lonti  iwaoly 
vurioua  exlernal  lUcerationa,  also  eciemas,  and  other  affections  of  tho  dun. 


ACETIC  ACID. 


J 


Absolute  acetic  acid,  or  as  it  is  commonly  called,  glada] 
acid,  is  at  temperatures  above  60T.  a  clear  colorless  liquid 
strong  pungent  odor  like  that  of  vinegar  and  an  intensely  acid,  eauSi 
taste.  At  59°  V.  it  becomes  a  crystalline  solid.  It  has  a  apeoi 
gravity  of  1.049.  The  diluter  solutions  of  acetic  acid  are  liquiiti! 
all  ordinary  temporalures.  Vinegar  contains  from  five  to  ten  perisH. 
of  acetic  acid  and  therefore  corresponds  approximately  in 
with  the  official  dilute  acetic  acid. 

Official  Preparations: 

AciJuiii  Acetii'um  Glaciale Not  used  iniemallj'. 

Acidum  Aceticum  (36  per  cent.) Not  UHod  intenmlly. 

Acidum  AMtlcum  Dilutum  (Q  per  cent.) )  to  1  ftuidrachm  (2H  Cc), 

hofol  Action. — The  strong  solutions  of  acetic  acid  are  in 

irritant,  and  the  glacial  acetic  acid  actively  escharotic,- — in  a  laaen 
no  doubt,  owing  to  its  properties  of  dissolving  gelatin  and  gelitio* 
tissue  and  of  effecting  a  partial  solution  of  albuminous  maticrs. 

Dilute  jiretic  acid  or  its  equivalent,  vinegar,  acts  upon  thcslu 
as  a  jxnvcrful  stimulant  and  astringent,  causing  contraflion  of  tif 
vessels  and  great  whiteness,  so  that  it  i.s  often  very  useful  as  a  lop"' 
application  in  various  forms  of  dermalUis,  especially  siinbim.  w= 
also  in  bndses  juui  uprainn.  We  have  found  it,  diluted  with  fiMmi** 
to  four  parts  of  water,  a  very  grateful  drink  in  hernatemtsis,  aini'''^ 
effective  in  arresting  the  flow  of  blood.  Diluted  with  two  orltn* 
times  its  bulk  of  water,  it  ia  occasionally  employed  as  an  inje''''' 
against  scal-ironns;    but  the  infusion  of  quassia  is  preferable. 

The  u.'ie  of  acetic  acid  as  a  caustic  will  be  spoken  of  under '" 
heading  of  Escharotics. 

Toxicology.— Acetic  acid  in  any  of  its  more  concentrated  fon** 
a  corrosive  poison,  and  death  has  been  produced  by  it  in  at  lesS* 
case  (Orfila).  The  symptoms  resemble  those  caused  byrfiiinersl"''* 
and  the  treatment  is  exactly  similar,— neutralization  \>y  an*"*' 
or  its  carbonate,  or  by  some  substance,  such  as  soap,  conf ainin! " 
alkali,  and  the  meeting  of  indications  as  they  arise. 

.ioAHlc. — Under  the  name  of  Agaric  various  species  of  fimgi  belongiii(  "  ^ 
genuB  Bnletu/i  have  been  employed  from  lime  to  lime  in  medicine.    Of  (!*• 
white  agarie,  or  purging  agarie  of  writetn,  is  obtained  from  Boletus  laricis,  iSfW^ 
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Aluminttm  sulphate  usually  occurs  in  flattened  crystal  line  i 
of  a  sour-sweetish,  somewhat  astringent  taste  and  acid  reaction.] 
is  soluble  in  twice  its  weight  in  water.    It  is  an  irritant  active! 
gent,  with  some  germicidal  power.     Its  solution,  in  strength 
from  half  an  ounce  to  the  pint  up  to  saturation,  has  been  usedi 
local  application  for  foul  ukeis,  leitcorrluea,  and  other  allied 
In  solid  form,  or  even  in  saturated  solution,  it  is  very  feebly  tan 

Aluminum  hydroxide  is  a  white,  amorphous,  odorle-ss,  tasteles!,| 
manent  powder,  insoluble  in  water  and  alcohol,  which  has  been  unj 
a  feebly  astringent,  desiccant  powder  in  inflammatory  skin  condi!)^ 

OnicUl  Preparations: 

Alumlni  Hydroxidum External  iiae. 

Alutiuoi  SulphHa Kicltmal  iiw. 

AJunien  (Alum) 10  Ici  2(1  grains  (0.6-1.2 On.).) 

Alumeo  Eiaccatum  (Dried  Alum) Extunml  use. 

Physiological  Action. — Arcording  to  the  statements  of  G.  S 
Wood  and  A.  Stille,  aluminum  can  be  detected  in  the  urine  of  petsnu 
to  whom  alum  has  been  given,  so  that  it  or  its  derivatives  mufl  Snt 
a  way  into  the  blood.  In  dilute  solution  it  is  a  powerful  astriiiKeot;  u 
concentrated  form,  irritant;  as  dried  alum,  mildly  corrosive.  It 
large  dose  in  the  lower  animals  it  produces  violent  ga-stro-iuteBliul 
irritation,  and  is  capable  in  man  of  causing  death,  preceded  iff  vi* 
lent  vomiting,  bloody  purging,  and  hematuria  (Kramoiik).  OoeouJft 
and  five  drachms  of  burnt  alum  caused  death  in  eight  hours. 

Therapeutics.^Internally  alum  is  of  no  value  in  pniclical  M* 
cine,  e.xcept  it  !jc  in  colita  piclonum,  in  which  it  is  asserted  byuiilbon'! 
that  it  is  a  valuable  remedy  even  though  there  be  no  lead  in '* 
primce  vice  to  be  precipitated  by  it  as  a  sulphate.  As  a  local  draf* 
is  of  especial  value  as  ;i  styptic  by  virtue  of  its  powerful  coagul»ti>i 
influence  on  albumin ;  and  wc  have  known  it  usefully  given  hvnicB"' 
zation  in  Aofjo/t/i/.w,  It  is  sometimes  used  in  various  anffinoi"^ 
other  inflamed  conditions  of  the  mucous  membrane,  but  is  so  imU'i 
and  attacks  so  strongly  the  teeth  as  to  greatly  lessen  its  value. 

In  colliquative  sweats,  sjHiiiging  at  bedtime  with  alum-water, "f' 
still  better,  the  taking  of  an  alum-water  bath,  will  often  mHlcriiHf 
aid  in  restoring  the  lost  tone  to  the  skin.  In  chronic  ulctri  i"' 
exuberant  spongy  granulations,  and  in  certain  conditions  of  f"" 
iundivitis,  alum  curd  is  often  ajiplied  with  benefit.  When  it  iaiit^ 
to  exert  an  astringent  aclirjn  ujKjn  the  internal  organs,  alum  L""^ 
useful.  Asa  mechanical  cniclic  it  is  too  uncertain  to  be  of  murliwli"' 
Alum  curd  may  be  matie  by  dissolving  two  drachms  in  a  pint  of  mi'' 
and  straining,  or  by  rubbing  the  alum  with  white  of  egg.  Dritddi' 
is  sometimes  used  as  a  very  mild  escharofic  for  the  destructii"'"' 
exuberant  granulations  in  ulcers. 

Aluminum  hydroxide  i.s  much  les.'^  irritant  than  alum  and  •* 
lens  actively  astringent.  It  is  useful  in  (lie  form  of  an  ointmenMi 
minor  burns  and  various  irritations  of  the  skin.  m 
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When  a  soluble  salt  of  lead  is  applied  to  a  part  in  not  too  concen- 
trated solution,  it  acts  as  an  astringent  and  sedative.  Owing  to  the 
contraction  of  the  vessels  which  is  induced,  the  tissue  becomes  blanched 
and  any  inflammatory  action  which  may  be  present  is  remarkably 
affected.  When  in  concentrated  solution,  the  mildest  preparations 
of  lead  are  capable  of  acting  as  irritants,  increasing  or  even  originating 
inflammation.  When  the  salts  of  lead  are  taken  internally  in  thera- 
peutic doses,  no  decided  symptoms  are  generally  induced,  except  a 
diminution  of  the  secretions,  especially  of  those  of  the  alimentary 
canal.  Sometimes,  when  full  therapeutic  doses  are  exhibited,  a  slight 
lowering  of  the  frequency  and  force  of  the  pulse  is  said  to  result,  but 
we  have  never  witnes.sed  this.  The  insoluble  are  much  less  irritant 
than  the  soluble  lead  preparations. 

Tberspeutks. — The  salts  of  lead  are  used  for  their  astringent  action 
and  also  as  mechanical  protectives.  The  insoluble  salts  are  much  less 
actively  astringent  than  the  soluble  salts.  Of  the  latter,  for  internal 
administration,  preference  is  given  to  the  acetate;  although  com- 
mended by  <j.  B-  Wood  in  the  treatment  of  kemojitytit,  practically 
the  only  condition  in  which  it  is  at  present  employed  is  in  the  treat- 
ment of  diairhaa.  On  account  of  its  sedative  properties,  when  the 
purpng  is  attended  by  inflammation  it  is  one  of  the  most  serviceable 
of  all  the  astringents,  and  owing  to  the  promptness  of  its  action  it  is 
also  very  valuable  in  cases  nith  profuse  serous  discharges.  It  is  given 
in  pill  form,  frequently  combined  with  opium. 

The  solution  of  lead  subacetate,  commonly  known  as  "lead  water," 
is  a  very  popular  external  application  in  cases  of  sprains  and  bruises 
as  well  as  in  superficial  inflammalion.  For  this  purpose  it  should  be 
diluted  with  from  four  to  ten  times  its  bulk  of  water  or  alcohol.  The 
oflBciul  diluted  solution  is  too  weak  to  be  of  value. 

Lead  nitrate  forms  the  base  of  Ledoyen's  disinfectant  solution. 
It  acts  by  decomposing  the  sulphiuretted  hydrogen,  itself  being  con- 
verted into  a  lead  sulphide.  I,ead  nitrate  is  frequently  used  in  the 
treatment  of  onychia  maligna;  the  dead  part  of  the  nail  should  be  cut 
away  and  the  powdered  nitrate  thickly  sprinkled  over  the  surface;  after 
a  few  days  the  slough  separates,  leaving  a  skin  surface  upon  which  the 
new  nail  soon  fornLs.    Sometimes  more  than  one  application  is  required. 

The  insoluble  lead  cart>onate  is  u.sed  to  some  extent  as  a  sedative 
protective  application,  especially  in  the  treatment  of  bums.  For  this 
purpose  an  ointment  may  be  employed.  Care  must  be  taken  in  its 
u.-*c.  however,  when  a  large  surface  is  involved,  as  lead  colic  has  been 
rau.sed  by  its  alfc«)rption, 

Ix^ail  plaster  is  sometimes  u.«ed  as  a  protective  to  parts  exposed  to 
prcs.-iurc.  It  al:io  enters  into  the  composition  of  adhesive  and  soap 
pla,-iters.  which  are  used  chiefly  for  mechanical  purposes. 

ToxicoIoKy< — .\cute  lead- poisoning  is  u.sually  produced  by  a 
soluble  .ealt.  notably  the  acetate;*    but  a  case  reported  by  Freyer 

ilurinK  iIk  men  o[  ijiuir  XIV..  wv  compoacd  etueflr  M  Itad  MeUI*. 
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burnt  pottery,  from  habituaily  biting  ailk  thread  which  ruoDy 
manufacturers  often  load  with  lead  lo  give  weight  tv  it.*  from  kart 
bullets  retained  in  the  body  (Vucetio),  and  from  diachylon  U3»i  u 
an  abortifacient  (Ransom),  etc. 

Two  types  of  saturnism  are  recognized.  The  first  in  which  eo\« 
is  the  most  decided  symptom  is  often  spoken  »(  as  subnailr.  Aflo 
some  days  of  malaise  and  wretchedness,  or  sometimes  very  suddeoij. 
the  victim  is  taken  with  abdominal  colicky  pains,  which  increase  Id 
intensity  until  they  become  very  severe.  They  are  constant.  Tith 
occasional  exacerbations,  are  Hometiraes  dull,  sometimes  sharp,  ait 
generally  described  as  twisting,  and  seem  to  centre  around  the  umbili- 
cus. Very  often  there  are  repeated  retching  and  vomiting.  Tiic  wslls 
of  the  abdomen  are  retracted,  rigid,  knotted;  the  bowels  arc  oUli- 
nately  costive;  the  tongue  is  contracted  and  whitish,  the  appetite 
gone,  and  the  thirst  sometimes  excessive.  Neuralgic  pains  in  the  tho- 
rax and  in  the  extremities  are  of  frequent  occurrence.  In  some  ttam 
the  conjunctiva  is  distinctly  icteroid.  This  condition,  which  is  knon 
uscoli'ca  pjctonum,  or  lead  eolith,  may  after  a  time  abate,  and  the  patient 
convalesce;  more  usually,  however,  the  attacks  recur  from  time  I* 
time,  becoming  gradually  less  severe  and  distinctive,  and  the  paliacd 
gradually  passes  into  chronic  lead-poisoning.  Occasionally  I  he  colic 
increases  in  severity;  sometimes  the  course  of  the  disease  H 
interrupted  by  various  violent  accidents. 

In  the  second  form  of  chronic  lead-poisoning  the  abdominsl 
ayraptoms  may  or  may  not  he  present,  but  the  most  marked  feHturw 
are  referred  to  other  organs,  more  commonly  to  tiie  ner\'ous  aysteiu. 
Th?  manife.stationa  of  !ead  intoxication,  nuiy,  however,  vary  so  much  ia 
their  symptomatology  as  almo.st  to  baffle  concise  description.  It  has 
eeenicd  to  uh  that  the  symptoms  can  best  Ije  studied  by  arranging  j 
the  cases  in  groups,  but  it  must  be  remembered  that  in  nature  not 
only  do  these  groups  shade  into  one  another,  but  also  that  there  are 
all  kinds  of  mixed  cases, — cases  which  offer  simultaneously  ot 
successively  symptoms  of  two  or  more  of  these  various  groups. 

The  first  group  contains  the  great  bulk  of  cases  of  chronic  lead- 
poisoning,  at  least  as  seen  in  this  country.  The  symptoms  consist 
of  failure  of  health,  more  or  less  digestive  disturbance,  and  double 
wrist-drop, — i.e.,  paralysis  of  the  extensor  muscles  of  each  hand. 
Not  rarely,  the  only  noticeable  symptom  is  the  wrist-drop,  the  general 
health  seeming  to  be  very  good.  The  true  nature  of  such  cases  can 
usually  be  at  once  recognized  by  the  bilateral  character  of  the  wrist- 
drop, cerebral  and  pressure  paralyses  being  almost  invariably  unilate- 
ral. We  have  seen,  however,  bilateral  pressure  palsy,  and  also  one 
or  two  cases  of  unilateral  plumbic  wrist-drop,  due  to  a  local  absorption 
of  lead,  in  artisans  who  had  one  hand  much  of  the  time  in  a  prepara- 
tion of  the  metal.    >Similar  cases  have  been  recorded  by  Manouvriez.t 

•  Cliroiiic  IvLhUpoinonJna  i*  proitu«<J  mucti  more  frequently  by  ip**oluble  (hwi  by  sdhiUt 
oompoimilf  dT  IpocJ,  bul  it  in  probabk  timt  jin^'  jatiiriLinv  preparalkixi  may  cnu-^e  it.  TikU\  Itad 
diromate  bos  kille^l  numbern  of  people.     (See  Mrd.  A'etca,  ii.  1887;    pjMt  Thfrap.  Gtxt,,  iv.) 

t  See  alHO  La  France  Mfd..  IS&i,  i.  8M. 
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The  wrist-drop  may  exist  alane,  but  not  rarely  there  ia  with  it  anes- 
thesia of  the  affected  part,  or  sometimes  of  the  shoulders  or  other 
unparalyzed  portion  of  the  body.  When  the  paralysis  ia  complete,  the 
electro- contractility  of  the  muscles  is  in  gi'cuL  part  or  altogether  absent. 
The  rarer  forma  of  chronic  lead-poisoning  may  be  divided  into  the 
cerebral,  the  periphero-spinal,  and  the  nutritive.  In  the  cerebral 
esses  should  be  included  those  which  are  commonly  spoken  of  aa 
enc€phaioi>athia  saiunUna,  or  saturnine  cerebrUis.* 

In  cerebral  cases  of  leail-poisoDing  the  violent  brain  symptoniB  may  develop 
wilh  great  suddenness,  or  nuiy  bo  prei^eded  liy  some  dayn  of  headache,  giddinen*, 
aleepl«9sneii£,  dislurbed  viBion,  strabismus,  tinnitus  auriuiu,  pnychleul  ulierrution,  or 
oilier  prodromes  of  brain  disturbance.  Delirium,  wliich  in  among  lite  chief  nmni- 
(estaiions  of  tl^e  fully  formed  cnndiliou,  may  be  mild,  but  ia  often  nuuiiucul;  stupor 
may  replace  or  alternute  with  ii;  and  violent  fpilepl itorm  conviiUion.t,  ending  in 
conui,  are  not  infrequent.  These  convulaioiis  are  usually  the  precursors  of  deulh, 
but  recovery  may  occur  even  uflcr  the  niofll  severe  synipfonis. 

WiThoul  the  developtiieut  of  such  iMvere  .tyinptonia,  headache,  losa  of  memory, 
giddiness.  sutuDoleiice,  homiaiiesi  hiwia,  disturbance  of  llio  special  seuMea,  aphasia, 
monoplegiu,  hemiplegia,  or  mtilliiJe  cerebral  palsies  may  occur  during  chronic 
lend'puisuuing.  Dealb,  preceded  by  severe  rerebral  symptoms,  may  take  place 
willioui  organic  lenion;  but  iisimlly,  when  focal  symptoius  have  been  present, 
l<ir»liied  iilteratiiin  of  brain  struct  un;,  secondary  lo  diseusea  of  the  cerebral  vcaeeU, 
or  to  cluunie  inllainmaCion  of  the  brain  or  its  metnbrunes,  c-un  be  detected.  Some- 
liiiieij  llie  cerebral  symptoma  are  uremic;  indeed,  true  plumbic  encephalopathy 
anil  pliitnbie  uremia  froui  contracted  kidney  iiuiy  coexLst.  Again,  the  more  .serl'iiiN 
affection  tnsy  lie  masked  by  a  saturnine  hyslcriu,  since  cu«ch  have  been  reported  by 
Ouircol  and  by  Uulil  in  which  hysterical  henaiaiicsihcsiu,  luijuurosis,  aiuwinia,  Iosh 
of  sense  of  ta^^te.  and  other  cerebral  s.vmptonis  liuve  l)eeii  the  uuicotiie  of  u  major 
liysteriB  due  to  cht<)nic  lead-poison iug.  Such  ciwea  aa  tlie.se  proUiliIy  occur  only 
iti  individual'^  of  previously  hysterical  tenipcru^neiit,  and  uiust  be  extremely  mre  in 
persuns  not  of  the  so-called  Latin  rBc«. 

Dismrlmnces  of  vision  are  so  frequent  and  so  marked  in  lead-poisoning  as  to 
(hwerve  special  mention.     They  liavc  been  cUisHified  by  tie  Schweinitz  as  follows: 

1.  Transient  amblyopia,  without  oplilhulnioacopic  change. 

2.  Amblyopia  without  fundus  lesions,  or   with  congestion  of  the  nerve-bead, 
with  central  scotomiw  iLnulogoiis  to  those  caused  by  other  toxiu  agents. 

3.  Optic  neuritis,  or  nouro-retinitis,  either  specifically  due  to  lead  or  secondary 
ehangCG  in  the  brain  or  kidneys. 

4.  Opiic  nerve  atrophy,  either  consecutive  to  a  plumbic  papillitis  or  retrolmltior 
itja.  or  dtie  to  a  primary  cfTcct  of  the  lead  on  the  visual  organ. 

5.  Various  types  of  retinitis,  vascuUtis,  arid  perivaaciililiH,  either  primarily  due 
flo  lead  or  secondary  to  nephrilis. 

St(«bismua  from  muscular  paralysia  is  sometimes  of  saturnine  origin-t 

The  second  group  of  cases  of  chronic  lead-poisoning  eonsista  of  those 
lin  which  the  nerve-syniptoma  apparently  originate  below  the  cerebrum. 

In  the  present  group  belong  coses  such  as  liave  been  reported  by  Putnam,  by 
Tinier,  by  PLayniond,  and  by  G.  L.  Walton,  in  which  the  phenomena  resemhle  those 
locomotor  ataxia,  exixpl  iu  the  presence  of  tenderness  over  the  uerve-tnmks, 


*  Gcorc*  P.  Ovokc  report*  A  Vft«  la  whidi  lend  pliut«r  (aken  Sat  tlie  pruductlon  ot  aborljtm 
[  ^■u^'l  uol  ofily  miBc*rriBCP,  but  oIhi  fstal  lirbiii  Lr5ii>n'i,  pr«c«<iAl  by  ctiDlcrd  dinks,  nlbuminuria. 

]  t  Fur  dinfiiiwUvn  t,t  .tf>litil>i,  »*?*  Mnrtnuvriee  lA'fh  .  dr  I'huniot.  S.trtn.  wl  JUttUMint,.  IS70    41], 

I  JXra,  JKJI.    \    l>r  Cour»  iDi  I'ltrmuitflhria  ■alumjn*.   I'unji.  1875).   IVii|i.l   I/'n,urn  MM,,   IfTV: 
I  »u.  5f  11,  wl  Mr\    Wftptiol  i.li-c*ii'  fJij-  I'nichiai.,  ISSr-SS,  lix.). 
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preaenalion  of  l.he  lendon  refleKes.  or  some  other  atypical  Bj-mptoms.  We] 
aeeu  eevcrul  canes  in  wliioh  llie  symploma  rc»cmli]ed  (how  of  an  actllc  polH)GDj< 
(^DDsisting  chieBy  o(  wide-flpreucl  ponklyBes  with  rapid  waiiiiog  of  tlic  musclea.  TbcK 
eik^es  usually  cad  bo  iJiAcreQliuleil  by  the  presence  of  violent  neunlgic  ftint, 
paralysiB  of  the  bladder  and  recluin,  or  other  atj-pical  symploma.  Similar  w  iW 
cases  arc  those  spoken  of  by  (1.  Lyon,  in  wliith  a  rapid  general  pandysis  ipnaii  6iia 
part  to  part,  until  at  last  aphonia  and  dyspncea,  and  even  death  from  upbjvk. 
resulted.  Severe  inlruclahle  chorea  lias  been  producnd  by  lead.  Oic*r  Bobir 
ealln  attention  to  the  form  iif  irregular  lead  pulsy  in  which  Ilie  per^yted  niieclB 
are  uffeiMed  with  [leiniliar  slow,  worm-like,  and  occasionally  painful  contrirtwa 
Dial urijanees  of  scnsullon  inay  occur  in  lead-poiHoning;  ancetheaias  are,  perliip, 
not  very  rare,  and  violent  neuralgic  pains,  probably  due  to  neurilia,  may  he  tht 
ehief  mauifeslation.  In  a  rase  of  U.  C.  Wood's  id  whiuli  the  dia^osia  naaconfiniwl 
by  finding  lead  in  the  drinking-water  and  in  the  urine  of  Che  patieat,  tbe  syinphm 
were  intense  general  pruritus,  with  violent,  neiu^gic  pains  shootiog  through  the 
ret^tuni  and  the  urethra,  coming  on  at  night  and  producing  an  insomnia  "furl 
appeartd  to  be  unconquerable.  The  lesion  is  oft«n  peripheral,  and  the  very  npid 
piilse  seen  in  some  cases  may  be  due  lo  disease  o{  the  vagi,  wliicb  Prcvcet  and  BiaB 
have   found  degenerated. 

The  third  group  of  cases   comprises  those  in   which  tbe  poisOT 
chiefly   expemla    itself    upon    glandular   or    visceral    organs,   or 
producing  wide-spread  nutritive  changes. 

It  would  seem  that  almost  any  of  the  vital  structureB  may  undergjo 
tion.  Potnin  re|K)rta  a  case  of  saturnine  cirrhosis  of  the  liver;  wliile  Valenc*  I 
Claisse  and  Duprfi  call  attention  to  pliunbii:  parotiditis,  which  may  take  the  lorto 
of  a  slowly  progressive  chronic  hypertrophy  of  the  gland,  wiih  dryness  of  the  mouth, 
or  of  a  distinct  scleroaia,  or  there  may  be  ulceration  of  the  orificu  of  Sleao's  ilun 
and  obstruclion.  Riulnlf  Tklaier  Itas  found  in  poisoned  animals  atrophic  dcgenrn- 
tionf  of  the  inl^t<tinal  glands  and  wallu.  Sailor  found  in  twelve  cases  of  satunusi) 
a  constant  reduction  in  the  secretion  of  liydroehloric  acid. 

Of  great  frequency  and  importance  are  the  lesions  prodtieed  by  lead  in  li* 
kidneys.  It  must  lie  remembered  that  temporary  albuminuria  may  ocrur  in  Itai- 
poisoning  without  Berioua  implication  of  the  kidneys;  while,  on  the  other  bsixl, 
fatal  nephritis  uiay  exist  wlien  there  is  no  albumin  in  the  urine  (Lanc^reaux).  A 
persislcnt  low  specific  gravity  of  the  luine  in  lead-poisoning  is  a  symptom  of  die 
utmost  gravity.  Cieppert  oonflrms  the  obeervaliun,  previously  made  by  Oliviff. 
that  in  temporary  pluinbie  alburoiniirio  many  isolated  kidney  epithelial  cells  nay 
often  lie  found  in  the  urinary  sediments;  and  it  is  evident  that  a  persistence  of  lliii 
condition  must  end  in  chronic  renal  disease.  After  death,  which  may  be  indund 
by  uremia,  the  kidneys  are  found  contrucled,  granular,  with  excessive  developnienl 
of  tlie  fibrous  tissue  (followed  by  contraction)  and  great  thickening  of  the  valla  at 
the  b|[>od-vPsscts:  these  changea  are  identical  with  those  of  contracted  kidncf 
produced  by  gouty  and  other  irritant  poisons.  As  EUenberger  and  Hofmelster  hiw 
shown  tliat  the  lead  is  chiefly  eliminnted  by  the  kidneys,  the  frequency  of  plumbit 
nephritis  is  easily  espbined;  but  it  is  not  readily  perceived  why  it  is  so  freqtKntlr 
associated  with  an  arthralgia  whose  course  and  lesions  closely  simulate  thoK  ol 
chronic  gout.  Garrod  [1S5B),  Dickinson.  LanciSreaux,  Roscnstein.  I^ryden.  and 
other  authors  have  reported  so  many  cases  of  this  association  of  renal  and  pulj 
mani  Testa  I  ions  thai  it  can  scarcely  be  doubted  that  the  plumbism  is  the  cause  of  I 
gouty  symptoms,  and  not  simply  a  complication  of  gout.* 

There  are  certain  cases  of  lead-poisoning  which  do  not  conform 

*  to  any  of  the  types  as  yet  given,  M 


•Canvult  DrvltiA.  Mrd.  WochnmJmfr,  1SS3,  165,  351;    1884,  iI9;    nlno  Paul  Uuwlwkl  iDw 
BinPeTfftltvrto.  ii^rtui,  1883).    We  liave  ounelvu  peorj  una  cmae. 
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Among  these  very  irrcpitnr  cases  may  be  mentioned  tiiose  report^  by  E. 
in  which  orute  ostlimii  wus  pruiiiiri'd  hy  the  itiluLUllon  r>f  lUe  diiHt.  of  whiLe 
A^in,  chronic  saluniine  nsLliniu  is  s-jmelimes  seen  in  feelile,  narrow-ehesled 
He.  James  J.  Putnam  culU  ultention  tn  the  fuct  thul  in  Icmi -poisoning  of  chil- 
dren the  legs  and  feet  are  commonly  paralyzed.  Pagliano  has  reported  a  case 
of  saturoine  facia!  palsy.  It  lias  been  ubuiidanlly  pnjvcd  bol.h  by  ciinical  experience 
and  by  experiments  nude  upon  the  lower  uniniuU  that,  in  ehroiiir  leail-poisoning 

E<^«  tnelal  may  paxs  through  the  plat^nlu  into  the  fcetiis,  causing  iln  death,  with 
Hiequent  abortion,* 
As  any  of  the  obscure  manifest atiocs  of  lead-poisoning  may  exist, 
id  even  prove  fatul,  without  u  distinct  history  of  other  more  char- 
'teristif  phenomena,  great   care   is  sometimes   necessary  to  avoid 
iniing  misled,  and  not  rarely  the  true  nature  of  saturnine  epilepsy  or 
_of  saturnine  albuminuria  is  overlooked.    Hence  the  importance  of  the 
Ife/uf  line  upon  the  i/ums  where  Ihei/  join  the  teeth,  which  is  very  common 
io  persons  suffering  from  lead-poisoning.     It  is  said  to  be  the  result 
I   of  a  formation  of  lead  sulphide  in  the  walls  of  the  capillaries.     As  was 
Srst  pointed  out  by  J.  J.  Putnam,  chronic  lead-poisoning  may  exist 
^without  this  blue  line  upon  the  gums.     Under  such  circumstances, 
the  symptoms  be  obscure  the  diagnosis  can  be  established  only 
through  a   chemical  examination   of  the   urine.t     The  practitioner 
should  aee  that  the  urine  which  is  to  be  sent  to  the  chemist  for  examina- 
[tion  be  slightly  acidified,  that  directly  after  passing  it  lie  put  in  flint- 
bottles,  and  that  it  be  at  least  a  quart  in  quantity.     From  a 
lostic  point  of  view  an  extremely  important  observation,  if  it 
confirmed,  is  that  of  Deroide  and  Lecompt,  who  assert  that  there 
is    in    the    urine    of    saturnine    patients    urohematajioTi'hijrine,    a    red 
pigment,  soluble  in  ether,  water,  and  alcohol,  which  can  readily  be 
reeogni/.ed  by  the  spectroscope. 

In  those  cases  of  lead- poisoning  which  pursue  a  slow  course  to 

leath  the  paralysis  involves  after  a  time  the  extensors  of  the  lower 

well  as  of  the  upper  extremities,   epileptic  paroxysms  occur  at 

[intervals,  racking  pains  shoot  through  the  limbs,  points  of  cutaneous 

Innestheeia  appear,  and  often  albuminuria  aids  in  producing  the  fatal 

sue.     Gradually   the   patient   becomes   more  and   more  cachectic, 

general  (rdema  and  the  whitened  skin  betray  the  increasing  anemia, 

the  paralysis  extends  from  muscle  to  muscle,   locomotion  becomes 

impossible,   and.  if   a   convulsion   or    other   accident   do   not    close 

the  scene,   death   at   last   takes    place    from   loss   of   power   in   the 

respiratory  muscles. 


f  Plumbic  aneinia  is  prolmbly  due,  at  least  in  part,  to  a  direct  action  of  tlic  lend 
tjpOB  the  Mood  or  the  blood-making  organs.  According  to  Mahtssez,  the  red  Lilouil- 
eorpuBcles  during  the  anemias  are  not  only  diminished  in  number,  but  also  increased 
in  »i»e.  Sabraiea  and  Bourret  have  [oun,!  in  the  blorxl  of  a  cii.se  of  hoHoub  aeule 
lesid- poisoning   normoblasts,    basophilic,   granular,   and    jxilychromatii:   i:ellE,   aUu 


•Sm  Coo>Ian(iDe  Psul  (Arrliiv  Gin..  IMO.  iv.l.  laenuid   %nA  Winter   {rmnpl^lln^.  Soe. 
BvAot .  ISSVI.  anil  R.  Annjno  l,Sclimidei  Jahrb.,  ccxliv  .,  N'i>.  11). 

t  for  an  clAt>on(«  dixrunion,  H«  l»>a'lii]E  aiiii^la  m  Thmtfu  Out.,  Dec.  1887;  Ibid.,  ill.  £{13, 
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neutrophilic,  poIymor]>hoiJurlear  leiirocyl.es.  In  chronic  lead-pcn«ODiiig,  MonU 
Found  gninulalion  of  the  bsfiophilic  erythrocytes,  and  vebh  •ble  to  prnlm 
such  a   change  in  lower  animals. 

After  death  lead  has  frequently  been  detected  in  almost  aIlofth« 
tissues. 

Heubel  found  moat  of  it  in  the  bones,  and  less  in  the  mturular  liuu  in  iht 
□crvou«  sysI.eiQ.  Chalin  oblained  from  Lhe  ccmiitl  spinul  cord  Ihree  in  one  Inift- 
dred  and  lUty  purt.i.  In  the  studies  of  EUenberger  and  V.  Hofmeister  the  lltw 
and  kidneys  wero  found  to  conlain  the  most  lead,  after  them  lhe  boan.  iJw 
lhe  nerve-ceutrea,  and  finally  IJie  flesh.  Prevost  and  Hinel  tuuud  the  lad 
■II  all  the  tisaue4,  but  believe  tliat  it  eapcriully  aifumulaitut  in  (lie  kidneji' 
Ci.  H.  I^tt  reporl^  lijidiug  over  forly-tteven  grailiu  of  the  lead  BtJphide  ia  aiiit 
inches  of  the  colon. 

The  electro-muscular  roittractility  is  affected  ver\-  early  in  lesd- 
poisoiiing,  and  may  be  lost  before  the  voluntary  movements.  Il  v- 
stated  by  M.  Raymond  that  the  short  extensor  of  the  thumb  preservei 
its  function  when  all  the  other  extensor  muscles  are  paralysed.  Tbe 
paralyzed  muscles  are  finally  exceedingly  wasted,  and  their  slnidiire 
may  be  so  totally  destroyed  that  srarcely  a  single  striated  fibre  nui 
be  found.  The  nerve-trunks  are  lessened  in  size,  in  many  of  (hrir 
tubules  the  medulla  has  been  replaced  by  fatty  granules,  and  in  sow 
cases  every  trace  of  (he  tubules  has  disapfieared  and  the  nerve  h^ 
been  reduced  I"  a  fibroiu  e<]rtl. 

Avcording  to  the  reHearcheti  of  IMg^rine,  the  first  appearance  of  rhaa^  in  a 
nerve'triink  I'OjjsiHt.s  in  the  myeline  Lieeoiuing  broken  up  iiilti  blocks,  and  the  nalm 
■  if  lhe  I'liaiige  is  a  coniniiiigUng  of  a  parenchyniiLluUH  unil  an  intt^nrlitial  nfiihi*. 
whii'ii  both  IWgfrine  atid  \'ulpiun  have  Irai'ed  upward  as  tar  as  the  anterior  Bpnil 
rijots.  Ijinctfreaux,  Wyalplid,  Friodlilnder,  and  olhera  niay  be  cited  as  laviii; 
found  very  distinct  periplieral  leHJiina  in  lead -poisoning.  Whether  these  learns 
tiegin  in  the  nerve  or  in  the  rauaclea  cannot  Ije  considered  as  delennined.  BirdBll 
reported  a  case  ot  wliat  he  Ix-lieved  to  be  a  plumbic  myositis,  nnd  Gourbault  <k- 
scribes  priitULry  alteration  in  the  nerves,  similar  to  those  seen  after  section,  a«  o«nu- 
ring  in  poisoned  guinea-pigs,  while  Debove  and  Reaut  describe  the  Sret  cbangn  ■• 
resembling  tliose  of  subacute  mytsuilis.  and  FriodlUnder  eniphalicully  Bsaens  tiat 
lessening  in  the  size  of  the  niusciilar  iibres  and  multi plication  of  the  muscular  nuclei 


*  A  quofltjon  of  tlin  most  Hriou^t  iiTi[>inr[ancv,  which  at  prcwnt  »o  an?  otit  ablfl  la  i 
positively.  i»  eli  to  nlif?lli«r  9i:loru«jr<,  neunlipi,  and  othi-r  clirouic  (LfTeetiona  of  the  Qcrvouj  irvUk 
which  hiive  ttn^n  roclipno<l  a&  idiopathic  or  of  unknown  orii;in  are  nut  Iroquonlly  the  ou'tatnt at tm 
prilirvty  Iflleni  lm<l-p<jL9i>nintf.  In  a  rpniaxkhble  puper.  j.  J.  Putnam,  of  Uoilan  (TnoHC-  Atmi- 
Am^ricati  f'h]fiicia'iK^  ij,>,  dptrrihofl  caw^  cniin-ly  apart  from  reDieni»d  (>ife«  of  IflBd-^owAiBt 
in  which  the  niplal  was  fciimcl  in  tlie  uniic.  TIicsa  caaen  may  tie  ei^iopci  as  lollowi:  1.  Tmitiiiit 
of  linndn;  wDM  of  cottlneiid  and  numbness  in  Iods;  l&ndniitina  paiTU  in  le^:  f&ti^u*  oa  cw 
2-  Marked  pn^nnaive  npoAtic  parapLegio,  with  uiyotaa  ud  pupiUary  TeActlnw;  BtauA  uid  ■ 
atrophy  of  handr^.  3.  ProKreHive  WL'akiip^  anti  BliSneu  in  tea9,  with  dilTluvd  lud  AJmovt  tuiivtiBj 
pams;  markpd  trvmor.  4.  Temporary  puiii  in  ctiesti  with  alight  dyFpnrEH;  piu^iuuv*  noblBai, 
fieaviiiBM,  olid  wcAknesa  in  legs.  5.  Nunihneeit^  in  f«xa  and  leifi.  wjllj  iuipainiVDt  6t  rUmftit 
Iremor  of  hands  and  tonoui*:  pnmo  wasting  of  '^midl  nku^cie^  vt  linnd^;  fompormrr  rvUutioa  9 
urine.  Dopcly  coi]nectp<l  Hjth  thin  subject  it  tlie  question  wOieltter  leaii  may  not  be  lor  alaurtbi' 
time  in  tlii-  rryslem  and  appear  in  Eiie  urine  witlKtut  dc^in;;  injury  to  IJie  beaJth.  tn  ft  papcMpa** 
Stfd.and.  fit^rg.Jttum.,  1890,  ciiiiiO  Pulnani  brinKTH  forw-afj  mare  facts.  whtH«  import  laalpmBI 
very  dniiblful.  in  an  examinatLon  uf  llie  urine  of  bixty^eight  pemiitf.  ppEsentinv  no  eridfnewf 
any  ^lisurruntfonkent  of  heaUh.  lead  waa  founij  in  the  proportion  of  atwuIrvventecD  percml,  wiiAl 
flie  urine  of  Lliirty-plzt  pemon.-!  aufferinri  from  climnic  and  subchronie  afTeclion  of  lhe  arrytri.  sen*> 
eenlrev,  and  spintil  cunt  r4>nfaincd  loaiT  in  tlie  priiponion  of  fifty  per  cent.  In  the  last  rmnpweiv 
eusei  of  IreEnom  WJlll  ilebitity,  of  ehronlc  multinfe  neuritlH,  multiple  tclero'ii*,  fpatlie  p^'^p^'yi, 
iiiuRcuJar  atrophy,  epileppy.  ^eiaticAi  dicestivc  di^nrtlers.  etc-  Ifftut.  Med,  arid  Surg,  Jmtnk-,  tfl^ 
ciii.).  One  cannot  help  BU.-pectin«  that,  owing  to  defeqlive  Knler-nipply,  Boalonians  wr  «pe<»IH» 

Bivine  to  contain  lead.    Vai  a  minute  description  of  vuriouEi  fonns  of  lend  palsry,  »e  Lt  Salitrrttttit, 
leill^n.  PariH.  1WI3. 
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Je  the  nprve-degeneration.     On  ihc  other  hand,  Vnlpian,  Momikow,  Oetler, 
tnd  a  niunbcr  of  other  observers*  hiive   nolic-ed  slructural  eliaiiges  (polio myelitic, 
ipillarj'  heiiiorrhugpe,  etc.)  in  the  spinal  eord  of  men  dead  of  plunibi.sni;    nhilc 
3pow  found  that  when  giiinea-piga  were  rnpidly  poisoned  {six  to  eiglit  daj's)  with 
I  there  waa  produced  a  central  myelitis,  wlilch  firet  alfeeted  the  Uirge  cella  of  the 
»y   matter,  und   ftfterwurda   involved   the   white   niatter,   the   peripheral   nerve- 
[filstnents  remaining  nomml.     There  is,  however,  no  real  eonlradiclion,  an  Popow 
^ves,  between  his  olKCiralions  and  those  of  fiourimult,  for  the  latter  poisoned 
umalfl  very  slowly  (hix  nioDlIu)),  and  it  is  not  improliable  tlint  the  rapidity 
poisoning  liad  an  inBuenre  upon  the  seat  of  the  lettion.     As  already  stated, 
Fthe  symptoms  of  pliinibism  may  exactly  Kiniulsle  those  of  general  polioiiiyelitig, 
'mad  both  D^^rine  and  Leopold  Stieghiz  found  degeneration  of  the  motor  cells. 
Ksrt  Schaffei  believes  that   two  sharply  separated  forma  of  degeneration  of  the 
nerve-cent  rea    oeeur    in    chronic    lead -poisoning, — one    consisting   of   u   minutely 
gnnular   destruction  of  the   protoplAsm,  the   other  of  the  homogcnizatioD  of  the 
,  contents  of  the  ceU 

The  evidence  at  present  iiidiciitea  lliat  lejtd  is  ciipable  of  producing 
peripherui  neuritis,  and  also  a  centric  polio  myelitis,  which  may  or 
not   coexist  in  an  indi\iduiil  case;    Ihe  pmbaljilities  lieing  in 
arof  a  [>eculiar  peripheral  neuritis,  as  thepriniiiry  loRion  of  ordinary 
ilumbic  wrist-drop  (see  paper  hy  Schultze,  also  Prevoat  and  Binet), 
lemorrhage-s  into  the  nerve-centres  snnietinies  occur. f    There  seents 
to  be  no  doubt  that  lead  really  affects  the  nutrition  of  almo.sl  all 
ijf  the  higher  ti-^sues.     In  saturnine  encephalopathy  changes  have 
en  found  in  the  ganglionic  cells  as  well  as  in  the  neuroglia,  with 
tenosis  of  capillaries  and  general  shrinkage  of  the  cortex  (sec  0 'Carroll). 
Iltarked  alterations  are  not  rare  in  the  kidneys  and  other  glandular 
fDrgans,  and  general  fibrosis  of  the  Vjlood- vessels 'is  probably  more  or 
developed    in    every   slowly   fatal    case   of    chronic    poisoning 
((case,  Fisher). 

The  rxcrrtion  of  lead  with  the  pall  is  very  active,  but  ifc  is  probable 
tt  il  chiefly  escajwH  from  Ihe  body  with  the  urine.    The  eliniinatinn 
to  be  capricious,  and  much  affected  by  potassium  iodide  and  liy 
Sther  influences.     (Kee  Jlelsens,  Annuschat  and  Pouchct.) 

The  treatincni  of  chronic  lead- poisoning  evidently  arranges  itself 
under  three  indications;  first,  to  prevent  the  ingestion  of  more  of  the 
poison:  second,  to  aid  in  the  elimination  of  that  in  the  system;  third, 
to  relieve  ayraptoms  and  reslore  lost  functions.  In  lead  colic  the  last 
Iwo  indicaliona  are  met  by  purgatives,  to  which  opium  should  be 
added  to  relieve  pain.  It  is  often  necessary  to  uae  the  most  powerful 
drastics,  such  as  croton  oil;  but  senna,  salts,  and  other  of  the  milder 
catharlics  should  always  be  tried  first.  Alum,  it  is  asserted,  acts  in 
snme  unknown  way  as  a  specific  in  lead  colic,  and  from  twenty  to 
bxty  grains  of  it  may  be  given  four  or  five  times  a  day;  but  otu- 
experience  is  not  favorable  to  its  use.  In  the  more  chronic  fomw  of 
iead-poisoning,  to  fulfil  the  second  indication  baths  of  potassium 
jlphuret  should  be  employed,  and  potassium  iodide  be  administered 


'  For  refcrenf^f.  m  Arch-  f.  PayttiUir-  nnd  K4rvmkt,,  itvi,  447, 


infernally.*  As  the  result  of  special  investigation,  Oddo  and  Silbcn 
conc'luile  that  the  elimination  of  lead  through  the  skin  in  rhronit 
leiid-poiaoning  is  important,  that  it  is  facilitated  by  injertions  of 
pilocarpine,  and  that  the  sulphur  hatha  are  valuable  in  the  trenlmaat 
of  chronic  lead -poisoning.  The  bath  should  be  given  (A.  Euleabuig) 
in  a  wooden  tub,  two  or  three  times  a  week,  and  should  cniitatn  m 
or  seven  ounces  of  the  salt.  The  patient,  during  the  half-liour  of  ias 
continuance  in  il,  from  time  to  time  should  be  well  rubl>e<i  with* 
coarse  towel.  On  coming  out  he  is  to  be  thoroughly  washed  with 
warm  aoapsuds.  The  dose  of  the  iodide  should  be  from  tifteen  to 
twenty  grains,  administered  after  meals,  in  dilute  solution.  A  om 
is  reported!  in  which  galvanic  baths  were  used  successfully,  the 
patient  being  placed  in  the  bath  and  the  positive  pole  of  a  iweuly- 
eight-cell  battery  applied  to  the  nape  of  the  neck,  the  negati«  lo 
the  feet.  When  severe  cerebral  symptoms  arise,  treatment  is  of  littk 
avail,  and  should  be  largely  expectant.  In  cases  of  lead-poiiKming  in 
which  the  symptoms  reJienjble  those  of  acute  poliomyelitis  w  havR 
used  ascending  doses  of  strychnine  with  most  extraordinary  resultt. 
rapidly  deepening  paralysis  being  almost  at  once  controlled.  Il  is 
essential  that  the  strychnine  be  pushed  to  the  point  of  Bystetui'' 
intolerance.  It  is  best  to  administer  it  by  the  mouth,  or  if  used  hypo- 
dermicaily  it  should  be  given  at  lea,st  twice  a  day.  It  may  poaably 
prove  of  value  in  other  acute  forms  of  lead  palsy. 

The  local  use  of  electricity  is  exceedingly  important  t-o  restore  llie 
lost  function  of  nerve  and  muscle.  When  the  faradic  current  eliciiax, 
response,  it  should  always  liie  employed;  but  in  some  caf^es  the  <mi 
tinned  current  retains  i(s  power  after  the  induced  has  lost  all  ii 
iiiflucncc.  The  rule  is  ahvayt;  lo  jip;.Jj  ibat  currenl  ivhici  cawef 
contraction;  if  both  fail,  the  continued  current  should  be  used,  tbe 
poles  being  reversed  at  intervals  of  four  or  five  seconds.  The  electrical 
stances  should  be  triweekly,  each  lasting  about  fifteen  minutes,  and 
they  should  be  persevered  in  for  months.  We  have  seen  great 
improvement  in  a  case  which  for  the  first  four  months  yielded 
no  re.sults;  indeed,  long  after  voluntary  movement  had  in  great 
measure  returned,  no  form  of  electricity  would  cause  contractioD 
of  the   affected   muscles. 

Physiological  Action. — The  symptoms  of  acute  lead-poisoning 
are  chiefly  due  to  its  local  irritant  action,  but  those  of  chronic  poison- 

*  As  the  re^-jull  of  a  carefiil  seriet,  of  analyses,  J.  D.  Mfuin  (BrU.  Med.  Joum,,  1S03.  i.}  ciHciDdv 
thaT  ID  chronic  lead'poiJ!LoniDe  there  i»  a  threat  Auctualion  in  the  eLimiD&tion  of  Ipad.  th»t  jwttHUB 
lofhdo  hvts  no  real  enect  in  increo^inK  the  elimination^  that  lead  is  eliminated  fruni  tiw  LotflitiiH* 
even  more  freely  than  from  the  urine,  and  that  the  previous  oontrary  results  obtained  by  lavnii- 
Gaiorri  have  been  due  to  cliunee  eoineidenws  of  the  iodide  treatment  »ith  inciea^w  of  the  had 
exereTions  from  other  cnuse-  He  reeommenda  especially  general  moMtaar,  and  cDnfimu  u>  eon* 
extent  The  assertion  of  Tede^clii.  Ihat  this  massage  increases  remarkably  lead  ehminatioD.  On  tlH 
other  hand.  ca--^'S  are  repiirled  in  which  lea^^l  wan  not  in  the  urine  before,  and  wae  after  the  adnuiut- 
tration  of  tlio  drug  (!*e  BrU.  Med.  .'oitm.,  1880.  ii.  1034).  Moreover.  John  Marshall  (rVrop.^M- 
iv.  97)  has  shown  by  aelual  experiment  Ihat  potasr^ium  iodide  in  solution  has  an  acljoc  on  tin 
insoluble  lead  carbonate  ami  plio''phnTc,  wilh  the  formation  of  a  soluble  lead  compound, — dovUa 
lead  and  potassium  iodiile;  and  therefore,  if  lead  taken  into  tho  sytrl/^m  be  deposited  in  Ibe  tisncf 
B-*  insoluble  carbonale  or  phosphale.  these  latter  compounds,  on  the  administralion  of  potaiciiD 
iodide,  will  he  decompo^d,  with  the  production  of  a  soluble  lead  com]»und,  and  conseqaentl;  i 
more  rapid  elimination  of  the  lead  will  occur, 

t  L.  L.,  1870,  il,  53. 
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ing  are  of  wider  significance.  How  the  lead  is  abscirlwd  to  produce 
them  is  uncertain, — probably  as  an  alljuminate.  All  the  compounds 
of  lead  and  albumin  as  yet  discovered  by  the  chemist  are,  however, 
precipitated  by  alkaUne  carbonates,  and  cannot,  therefore,  exist  in 
the  blood. 

The  symptoms  of  chronic  lead- poisoning  are  probably  in  great 
part  secondary  to  the  slructural  alteration  produced  by  the  drug, 
lead  being  a  poison  to  all  forma  of  protoplasm.  Why  in  one  case  one 
set  of  organs  should  be  atlacked  and  in  another  case  a  different  por- 
tion of  the  body  is  a  mystery.  The  nephritis  which  is  so  common  a 
result  is  no  doubt  connected  with  the  effort  to  eliminate  the  poison 
I  ft^m  the  system. 

Tlie  chief  research  we  know  upon  t!ie  efffclB  of  lead  upon  ihe  lowrr  aniinnia  is 
that  of  Ernest  Hurnat'k,  «lio  employed  the  coinpoimci  of  lead  and  elhy!  firfit  dia- 
cavered  hy  Loewig.  When  this  is  injeeU^d  into  animal.i  in  lurge  qiiuniiiics  it  caiueN 
B  rapidly  falal  irain  of  Bymplonw  evidently  due  to  the  ai-tion  of  the  compound 
itaelf.  When,  lujwever,  Ihe  introduction  into  the  syBtem  Ima  Ijeen  alow,  a  cltfonio 
poisoning  is  produced  liy  the  lead  sel  free  in  the  blood  und  tissues. 

t'nder  these  c  ire  urns  taiices  a  constant  Hyniptom  in  Vioth  dog><  und  rtkbhils  is 
(li&tTh(i»,  due  to  a  violently  increased  peristalsis,  with,  in  the  dog,  occasional  at- 
tacks o[  colic.  Humack  found  tliat  io  dogs  the  lead  ethyl  produeea  violent  excite- 
ntent,  with  chorea,  convulsions,  etc.,  evidently  due  to  an  exciting  or  irritant  action 
Upon  the  cerebrum,  and  believes  that  this  explaios  the  saturnine  cerebral  cases 
sometimea  seen  in  niun. 

The  chief  symptom  of  the  poisoning  in  frogs  was  a  progreasivo  palsy  of  mils- 
eular  origin.  The  muscle  became  exhausted  on  repeated  galvanizalion  much  more 
rapidly  than  is  normal,  and  att^r  death  was  incapable  of  undergoing  complete  posl- 
mortem  rigidity.  The  peripheral  nerves  appeared  to  have  escaped  entirely.  The 
hean-niU5cle  shared  ihe  fate  of  the  voliinlary  muscles.  The  muscular  action  of  ihc 
poison  n-as  excessively  pronoim<«d  in  rabbila,  but  waa  feeble  in  dogs  and  cats. 
Different  results  have,  however,  been  arrived  ut  by  H.  von  Wyss,  who  found  (liat 
the  loss  of  reflex  activity,  etc.,  in  the  frog  wa,s  not  prevented  by  tying  an  artery  so 
ae  lo  protect  the  leg  from  the  poison,  and  thai  the  protected  muscle  lost  its  power 
of  responding  to  electrical  stiiiiidation  just  as  fast  as  did  the  one  reached  by  ihe 
lead.  He  concludes,  therefore,  that  the  paralyitis  is  of  centric  origin.  Ciu'ci  is 
staled  to  have  pro\'ed  that  lead  exerls  an  irritant  inBuence  upon  tlie  peripheral 
branches  and  ganglionic  centres  of  the  pneumogaatric.  According  to  the  researehes 
uf  Ellenberger  and  Hofmeisl«r,  in  the  sheep  toxic  doaea  of  lead  greatly  depress  tlie 
eJiojination  of  urea. 

The  pulse  in  lead  colic  is  usually  very  hard  and  tense.  Sphygmo- 
graphic  studies  made  of  it  by  August  Frank  and  Ernest  Bardenhewer 
have  been  thought  to  indicate  a  condition  of  general  arterial  spasm, 
and  have  given  rise  to  the  theory  that  the  colic  is  caused  by  intestinal 
anemia  from  vaso-motor  contraction.  Harnack,  however,  foimd  that 
in  dogs  and  rabbits  the  lead  ethyl  haa  no  action  upon  the  vaso-motor 
system  and  does  not  produce  spasm  of  the  vessels.  Moreover,  he 
determined  that  both  the  diarrhcea  and  excessive  peristalsis  produced 
in  dogs  were  arrested  by  atropine,  which  ought  to  promote  rather  than 
lessen  vaso-motor  contraction.    Lead  colic  in  man  is  probably  due  to 
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a  apaemodiL'  contraction  of  (lie  intestines  so  |Kiwerful  us  to 
peristalsis,  and  to  so  press  upon  the  blood-vessels  lis  to  force  tbel 
from  the  abdomen  into  the  general  circulation.* 

BISMUTH. 

Metallic   bismuth  is   not   used   in   medicine.      Of  the  six  offic 
salts  the  citrate  is  not  itself  used  except  in  the  form  of  bisiiiiith  so 
monium  citrate,  which  differs  from  the  other  official  preparations 
bismuth  in  being  soluble  in  water.    It  occurs  in  small  shining  Ir 
lucent  scales  with  a  metallic  taste.     The  insoluble  salts  of 
are  all  of  them  heavy,  odorless,  tasteless  powders,  the  subnitrat 
subsalicylate    being   white,    the   subgallate   bright    yellow   and  111 
subcarbonate   pale  yellow.     The  subnitrate  of  bismuth   frwiuenrl,' ' 
contains  free  acid  and  should,  therefore,  not  be  prescribed  with  the 
alkaline  carbonates.    The  subcarlxinato  on  the  other  hand  is  dcconf 
posed  by  acids. 

There  is  no  evidence  that  there  is  any  essential  differemr  beliew 
the  therapeutic  effects  of  any  nf  the  insoluble  olTicial  salts  of  bigmullt.J 
nor  that  any  of  the  various  new  chemical  compounds  of  this 
have  any  advantage  over  the  official  preparations. 

Official  Preparations: 

Bianiuthi  Citras Not.  used  inletnally. 

BEsrautlii  et  Amiuunii  Citnia 2  to  5  grkiua  (0. 13-0.3  Tini.). 

BJBmuIlu  Sul>carlxiiui3 .5  '<i  SO  grains  (0,3—1.0  (Jm.). 

Biamutiii  Sul^allos. 5  lo  30  grains  (0.3-2,0  nm.t. 

BiBiiiullii  i^uliuilms      5  to  GO  prniiii  (0  '.i-~t  I)  l"ini.). 

BismiKhi  Sul«alicyla.s 5  to  30  grains  (0.3-2.0  Giii,l. 

Physiological  Action.— The  insolubility  of  (he  ordinary  sails  of 
bismuth  makes  their  absi)rption  so  slow  (hat  in  the  ordinary  methods 
of  administration  they  have  practically  no  effect  upon  the  -system. 
Under  certain  ccmditions,  however,  they  may  be  absorbed  in  Urge 
enough  quantities  to  give  toxic  effects  (see  p.  305). 

It  was  formerly  believed  that  the  insoluble  salts  of  bismuth  were 
not  dissolved  at  all  in  the  alimentary  canal,  but  it  is  now  certain  (hit 
they  are  very  slowly  absorbed  and  as  slowly  eliminated.  Hamack 
affirms  (hat  the  metal  has  been  found  by  Orfila  in  the  liver,  spleen, 
and  urine,  and  by  Lewald  in  the  milk,  Bergeret  and  Mayen^on  state 
that  when  bismuth  subnitrate  is  administered  the  metal  can  alwajs 
be  detected,  after  a  few  hours,  in  the  urine.  They  have  also  discov- 
ered it  in  the  serous  exudation  of  dropsy,  and  have  proved  that  when 
a  few  grains  of  the  salt  mentioned  are  given  to  rabbits,  in  from  tweniy 
to  thirty  minutes  it  can  be  found  in  (he  urine,  kidneys,  spleen,  blood, 
and  mu.scles,  and  even  eigh(  days  after  the  administration  can  be 
detected  in  all  the  (issues.    Five  days  after  the  exhibition  of  a  gramme 
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of  the  subnitrate  to  a  man  lliey  found  traces  of  the  metal  in  the  liver 
ami  kidneys;  but  the  .tnalysia  of  the  body  of  a  woman  dead  sixty- 
two  days  after  the  ingestion  of  two  grammes  yielded  negative  results. 
E.  9.  Wood  also  has  detected  bismuth  in  the  urine  four  weeks  after 
ita  last  exhibition. 

According  to  Foder-Meyer  the  l>tsiiiuth  aod  ammoniuin  citrate  causes  in  rab- 
bits violent  tnrmhliiigtt  n'ilh  diairhci^,  accompanied  afl«r  largo  doH^H  hy  dinturiMince 
of  the  sensibility  and  of  coordination,  (elanic  trampa,  altered  respiralion  (in  the 
beginniug  accelerated  &nd  Buporficial,  afterwards  becoming  slow),  continmJ  lower- 
ing of  the  blood -presKure,  and  death.  The  fiame  observer  noticed  in  chronic  poison- 
ing Hiniilar  symptoms  with  albuminous  urine  and  after  dealli  tatty  degeneration 
of  the  liver,  heart,  and  renal  secreting  Elructun-.  Similar  <)l)Bervation»  were  made 
by  Mory.  who  stales  that  tlie  deulh  in  mammals  is  the  rcault  of  cardiac  paralysiH, 
and  that  in  ihe  advanced  stages  of  chronic  poisoning,  when  the  blood-pressure  is 
very  low.  il  is  not  elevaieil  by  stinmlation  of  the  splanchiuV  nerves  nor  by  asphywa. 
W.  Steinfeld  hna  obtained  in  the  fri^  from  the  adminisl ration  of  bismuth  ammonio- 
dtraie  and  amnionio-tarlrale  peculiar  tremblings  of  tlic  voluntary  muscles  with 
prolongatioii  of  conlraclion  ujxin  stimuiulion  with  the  galvanic  current,  and  slow- 
ing of  the  heart's  biaii.  also  after  sufficient  doaes  paralysis  of  nerves  and  muBclefl; 
elfecis  which  be  allribuies  nut  to  the  bismuth,  but  lo  the  acids  of  the  prcparationa. 
He  stales  tli.it  the  proper  sytnplonia  produced  by  the  metal  appear  only  after  some 
hnutu,  and  i-oosist  of  motor  excitement  with  reflex  cries  which  are  due  to  irritation 
of  tlie  medulla  oblongata.  In  acutely  poisoned  niamnmls  lie  noticed  vomiting  and 
ptirging,  eonvubions  with  loss  of  power,  Blowing  of  the  pulse,  and  sinking  of  the 
Hood-pres-sure,  believed  by  liira  to  lie  all  of  centric  origin.  In  chronic  poisoning 
lliei*  was  loss  of  certainty  of  movement  with  cardbc  dcpresHion  followed  by  in- 
cmtaing  poralysis,  u.<ually  ending  in  death  without  convulsions.  In  liis  studies 
upon  aheorplion  and  ellniination  he  found  that  the  ammonlo-cilrates  and  ammonio- 
tartrates  are  quickly  eliminated  tlirough  the  kidneys,  ao  that,  as  a  rule,  after  from 
ten  (o  fifteen  houK  they  can  no  longer  be  foimd  in  the  blood,  tissues,  or  urine. 

The  discovery  by  Theodore  Kocher  that  the  most  insoluble  bis- 
iniith  preparations  arc  actively  antiseptii;  led  to  their  use  in  surgery, 
and  to  Ihe  further  discovery  that  when  applied  in  very  large  quantities 
to  exlenpive  wounded  surfaces  they  are  capable  of  yielding  ao  much 
bismuth  to  absorption  as  lo  produce  a  poisoning,  which  is  character- 
iEe<l  by  acute  stomatitis,  sometimes  gangrenous,  with  a  peculiar 
black  discoloration  of  the  mucous  membrane,  usually  beginning  upon 
(he  borders  of  the  teeth,  but  spreading  over  the  whole  mouth,  followed 
by  an  intestinal  catarrh  with  pain  and  tUarrhcea.  and  in  severe  cases 
with  desquamative  nephritis,  as  shown  by  albuminous  urine  and 
epithelial  tube-casts.* 

Bennecke  reports  a  case  of  bismuth-poisoning,  ending  fatally, 
in  ft  feeble  infant  to  whom  between  three  and  four  grammes  had  been 
gi%-on  for  skiagraphic  purposes.  Met  hemoglobin  was  found  at  the 
autopsy. 

That  bismuth  i»  rapalile  of  acting  as  a  poixon  in  the  lower  animals  haa  been 
abtindantly  proved  by  the  experiments  of  F.  Bolzer  aiuj  of  P.  Dalch^  and  E.  \'ille- 
|mi),  which  abow  that,  whether  given  by  the  mouth  or  hypodennically.  repeated 
btgB  ill  mm  of  it  produce  gradual  taSute  of  sttenglh.  a  peculiar  stomatitis,  and  evi- 
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dencea  of  gastro-inteetinsJ  irriULtion,  with  dmth  from  exhtkustion.    Iklwr 
thut   the   stomatitis    whii^U    it    cauaes    dlfFers    from    iJie    stomalilin  '■( 
in    tlie    lendrncy   to   rapid   gangrenous   change;    and    also    that   the   bianiilb  t 
eliminated   with   the   Ealiva,    bile,   and    urine,    but   has    a   distinct    umdnntj  to 
accumulate  in  the  tieeues. 

Tberapeutlcs.^It  is  stated  that  after  the  administration  of  hii- 

muth  it  may  be  demonstrated  (by  nieana  of  the  Roentgen  rays  in  the 
living  anjnml,  and  by  means  of  the  microscope  in  animals  killed)  thit 
the  insoluble  preparations  of  bismuth  gradually  spread  ihemstJveaover 
tiie  gastro-intestinal  mucous  membrane,  and  undergo  a  slow  wjhi-w 
aion  into  the  black  oxide  of  bismuth.*  Experimental  science,  their- 
fore,  is  in  accord  with  the  conclusion  previously  reached  by  cliiiiciias. 
that  by  virtue  of  their  physical  and  chemical  properties  these  biamuik 
preparations  act  as  protectives  lo  the  mucous  membrane,  and  «pr- 
cially  by  their  slow  change  and  absorption  not  only  exert  an  anti.wptie 
influence,  but  have  a  peculiar  persistent  sedative,  astringent  action. 
They  are.  therefore,  of  great  service  in  the  treatment  of  irritatioM 
and  inflammations  of  those  mucous  membranes  with  which  they  tat 
be  brought  in  contact.  Thus,  they  are  useful  to  allay  i-omiting  depend- 
ent upon  gastric  irritation.  In  simple  neuralgic  gastric  pain  folloninj 
eating,  especially  when  occurring  in  feeble,  badly  nourished  subject*, 
bismuth  is  often  of  great  service;  and  even  in  carcinojna  \l  naj 
palliate  by  alleviating  pain  and  vomiting.  In  pyrosis  it  is  3on»efiine 
successful;  in  gastric  and  enleric  catarrhs  it  is  a  staD<lard  rpniwly. 
In  the  simple  diarrkaa  of  irritation  and  in  the  chronic  diarrha^  o( 
camps  the  bismuth  preparations  are  often  very  efficient;  and  in 
chronic  bowel  complainls  of  children,  especially  as  seen  in  the  summrf 
season,  given  with  pep.sin,  they  are  almost  invaluable,  lli.'imuth  is* 
very  serviceable  topical  remedy  in  the  treatment  of  mucous  inflam- 
mations and  of  ulcers  to  which  it  can  be  applied  directly.  Thus,  in 
the  beginning  of  a  gonorrhaa,  the  injection  e\-erj'  two  hours  of  a  mix- 
ture containing  thirty  gi'ains  of  bismuth  to  the  ounce  u.sually  brings 
immediate  relief;  in  a  -similar  way  it  may  be  employed  in  /eiw«7T*« 
and  in  acule  coryza.  In  Germa.ny  it  has  been  to  some  extent  used  as 
a  surgical  dressing. 

Administration. — In  order  to  get  the  best  attainable  results  from 
the  use  of  bianiuth  subnitrate  it  is  neces.'^ary  to  vary  the  dose  wd 
method  of  administration.  In  stomachic  affections  from  five  to  fifteen 
grains  (0.3-1  Gm.)  may  be  given  preferably  when  the  stomach  is 
empty,  in  order  that  the  bismuth  may  be  distributed  as  closely  si 
possible  over  the  gastric  mucous  membrane.  In  intestinal  disease 
from  fifteen  grains  to  a  drachm  Cl-4  Gm.)  may  be  exhibited  in  capsule 
from  one  to  two  hours  after  niculs  at  a  time  when  the  gastric  conteni* 
are  escaping  through  Ihc  pylorus.  Children  bear  proportionate! J 
very  large  doses:  thus,  five  to  ten  grains  (0.3-0.6  Gm.)  may  be  given 
to  a  two-year-<ild  infant. 

*  Coneull  CaUralhlalt  f.  ilint't  Mtdilin,  \Wi,  S.  2. 


\ 


ASTRINGENTS 


30V 


_      The  ammonio-citrate  of  bismuth  in  small  dose  is  actively  fitimulaiit, 
astringent,  and,  probably,  germicidal.     In  large  dose  it  is  a  violent 
rilant.     It   has  none  of  the   peculiar   properties  which   grow  out 
the  insolubility  of  the  subnitrate,   but  is   more  astringent,  and 
been    used    in    chronic    diarrhoia    and   in    the    acvlc    diarrheas 
relaxation. 

BiSMDTH  OxriODOQALUiTB  OF  Aitol  iH  a  gTOyish-greeii,  non-irritating,  InsleleBB, 
[  powHef,  contnining  aboul  two  purls  uI  biBimilli  lo  one  part  of  iodine.    Wtien 
lit  in  coDtftct  with  a  liurgioal  surFuce  it  tuma  nsd  fruni  ttie  lihcraliun  of  ioiliuc, 
ling  to  the  studies  of  Curl  S.  Hacgler  it  in  in  ita  bactericidal  propcrries  aUiut 
ent  to  ioduforiii,  the  products  of  its  surgical  decompraition  being,  ua  in  tlie 
of  that  drug,  uclive  germicides.     Injected  into  ihe  lower  anlnuila  in  doses  of 
I  one  to  three  grammes  per  kilo,  it  pauses  clonir  ciinvulsioiis,  with  coma,  nephri- 
■nd  fatty  degeneration  of  the  liver.    Theorel  ically  llie  loxic  duse  shmild  prodtjre 
combined  aj-mpioma  of  iodine-  and  biBniiith -poisoning,  but  in  Haegler's  experi- 
ments the  aymptotna  rather  rc^^tiibled  those   caused  by  biumulb,  and  in  a  cose 
teported  by  Aemmer,  symploms  of  biamul h-poisoning  followed  the  injection  into 
■be   e*vily  of   an  abnccss  of   nine  and  one-half   Huidrucbins  of   the  l«n  per  cent. 
Ipyeerin  solution.     Ilaegler  look  fifteen  grains  of  airol  in  the  cotirae  of  three  days 
without  ihe  produrtion  of  any  diaogrMutble  sj'n^ptoms.    Il  hoB  been  largely  used  as 
a  substitute  for  iodoform  on  aecount  of  its  lEirk  of  odor.    It  may  he  employed  for  (he 
;  of  antiseptic  gauze  or  similar  drpHsings,  or  applied  directly  us  ti  ilry  powder; 
Jve  of  ten  lo  twenty  per  cent,  with  lard  or  vaseline  free  from  water,  or  be  in- 
in  ten-pcr-cent.  glycerin  solution  in  hdierc\Uor  or  Other  abucenaea,  or  used  in 
form  of  suppositories  made  with  racao-butler  in  nielrilin,  raginilin,  etc.    Brun's 
t,  much  used  in  various  skin  diseases  and  ulcemtions,  consisls  ot  ainil  one  part., 
'  ami  glycerin  each  two  part.i,  kaolin  sufficient  to  make  a  soft  paste. 

CERIUM  OXALATE. 

Cerium  oxalate  of  the  U.  S.  Pharmacopccia  is  a  white  powder, 
iluble  in  water,  alcohol,  and  ether,  but  Boluble  in  hot  diluted 
bydrochioric  or  sulphuric  acid.  It  is  ji  mixture  of  the  o.xalat68  of 
cerium,  didyinium,  priesodymium,  lanthanum,  and  other  rare  earths. 
It  has  been  employed  in  medicine  quite  largely  for  the  relief  of  vomit- 
,  especially  when  dependent  upon  -pregnancy  or  other  forms  of 
rine  disturbance.  Its  aetion  on  the  economy  has  not  yet  been  made 
It,  but  il  may  be  tried  with  some  hope  of  success  in  cuse.s  of  nervous 
■  dyspeptic  vomiting.  The  dose  is  one  to  three  grains  (0.06-0.2  Gm.), 
pill,  three  or  four  times  a  day. 


ZINC. 

The  salts  of  zinc  are  astringent  and  antiseptic.    Tliey  h:tvQ  some 
etion,  not  clearly  defined,  upon  the  system  after  absorption.    Chronic 
if-poisoning.  if  it  really  exists  at  all,  is  very  rare,  and  the  metal 
jins  to  be  used  with  impunily  in  cooking-utensils. 

Schlockow  aJfirtna  that  Jsinc-smellerH  rarely  live   to   t*  over  forty-five  years 
'  age,  dying  sometimes  of  ealarrh  ot  the  bronchial  or  aljinenliiry  mucous  mem- 
B,  or,  in  other  caeea,  of  a  peculiar  nervous  affection,  which  commencee  with 
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burning  superficial  psiivt,  exalted  sensibilitj  aod  reflex  activitjr  in  the  legs,  and 
ftfterwsrds  puts  on  still  more  cleartr  the  features  of  myelitis;  and  A.  Sacher  finds 
that  intravenous  injection  of  verj  large  dooea  of  linc  salts  produces  paralysis  of 
the  voluntaiy  musdes. 

OfflcU  Preparatloiis: 

Ziaeum Not  used  internally. 

Zinci  Acetas 2  grains  (0.12  Gm). 

Zinci  Kxtmidum 2  grains  (0.12  Gm.}. 

Zinci  Carbonsfl  Precipitatus External  use. 

Zind  Chloridum External  use. 

Zind  lodidum 1  grain  (0.06  Gm.). 

Zind  Oxidum 2  grains  (0.12  Gm,). 

Zinci  Phenolsulphonas 2  grains  (0.12  Gm.). 

Zinci  Stearaa External  use. 

Zind  Sulphas As  an  emetic  15  to  30  grains  (1-2  Gm.). 

Zind  Valeraa 3  grains  (0.2  Gm.). 

Unguentum  ^nd  Oxidi  (20  per 

cent.) External  use. 

Unguentum  Zinci  ijtearatia  (SO  per 

cent.)  External  use. 

Liquor  Zinci  Chloridi  (50  per  cent.)  Not  used  internally. 

Zinc  Sulphate. — White  VUriol  occurs  in  irregular  white  mosses, 
the  pure  zinc  sulphate  in  minute,  transparent,  four-sided,  prismatic 
crystals,  which  effloresce  slightly  in  dry  air,  and  are  soluble  in  0.53 
part  of  water  at  77°  F.  and  in  0.2  part  of  boiling  wat«r,  also  soluble 
in  about  three  parts  of  glycerin;  insoluble  in  alcohol.  The  taste  is 
styptic  and  peculiar. 

Zinc  sulphate  in,  in  weak  solution,  a  stimulant  astringent;  in 
concentrated  form  an  active  irritant.  Its  chief  value  is  as  a  rapidly 
acting  emetic,  especially  in  cases  of  poisoning.  Dose,  thirty  grains 
(2  Gm.).  In  doses  of  one  grain  (0.06  Gm.),  it  has  been  given  in  pills 
as  a  stimulant  astringent  in  chronic  diarrkaa  with  ulceration. 

Toxicology. — Zinc  aulphate  in  large  doses  acts  as  an  irritant 
poison,  producing  violent  vomiting,  colicky  puin.s,  diarrhoea,  pros- 
tration, etc.  The  symptoms  which  it  causes  are  almost  identical 
with  those  produced  by  the  corresponding  salt  of  copper.  Alkalies 
and  their  carbonates  are  the  chemical  antidotes  to  it,  producing 
insoluble  precipitates.  Eggs  and  milk  should  also  be  exhibited,  and 
the  symptoms  treated  as  they  arise. 

Zixc  Oxide. — Commercial  tine  oxide  is  a  snow-white  powder, 
obtained  by  burning  the  metal  in  the  air.  It  should  be  used  only  in 
pharmacy.  The  pure  oxide  is  a  white  or  yellowish-white  powder, 
insoluble  in  water  or  alcohol,  but  soluble  without  effervescence  in 
dilute  acids. 

Tberapeutlcs. — Zinc  oxide  is  used  externally  as  a  mildly  astringent, 
slightly  stimulant,  and  desiccant  application  in  skin  diaeasea  and  to 
ulcers.  When  given  continuously  in  small  doses  it  is  believed  to  act 
as  a  tonic  and  alterative  upon  the  nervous  system.  It  has  also  been 
commended  as  an  astringent  in  chronic  catarrhal  diarrhaa  of  adults 
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and  infants,  and  has  been  largely  used  in  epUepty  and  in  chorea. 
Doee,  one-half  to  two  grains  (0.03-0.13  Gm.).  The  ointment  is 
uaeful  in  various  skin  diMaaes. 

Zotc  Carbonate.— ffjrfnoted  linr  rarbonate  is  intended  to  repl&re  the  old 
impure  native  carbonate,  calamine.  It  is  rnade  by  pnN-ipit&ting  tlie  linc  sulphate 
by  the  sodium  tarbonale.  It  is  a  white  powder,  cloaely  resembling  in  its  mediral 
properties  iit>c  oxide. 

Zc(c  Acetate. — Zinc  aetUtt  occurs  in  white,  micsceous  cryBtak,  which  efllo- 
KBce  in  a  dry  atmosi^iere  and  are  very  soluble  in  water.  The  taste  is  astrinnent 
and  metallic.  The  linc  acetate  resembles  in  its  physjological  and  therapeutic  quali- 
ties the  siJphate,  but  is  probaUy  sotnewhat  less  active.  It  is  chiefly  used  in  coUj-ria 
(doe  to  two  grains  to  one  tluidounce),  and  as  an  injection  (one  to  tirenty  grains 
to  ODe  fluidounce)  in  gonarrhaa. 

Zd4c  Broiiide. — Tliis  is  a  white  or  neariy  white  deliquescent  powder  of  a 
saline  metallic  taste.  In  full  doses  it  is  an  irritant  emetic  but  has  been  chiefly 
used  in  tpibpay.    Its  value  in  doubtful. 

Zixc  Chloridk.— Zinc  rhloride  occurs  in  white  or  iicurly  white 
porcelain-like  masses  freely  soluble  in  water.  It  is  used  as  a  raustir 
and  disinfectant. 

Zixc  Iodide.— A  while  or  nearly  white  deliquescent  powder  which 
deserves  no  place  in  the  U.  S.  Pharmacopoeia. 

Zixc  Phexolsulphoxatk, — The  sulphocarbolate  of  zinc  occurs 
as  efflorescent,  colorless  crystals,  freely  soluble  in  water.  It  is  largely 
used  as  an  intestinal  antiseptic  but  is  probably  of  no  value. 

Zixc  Stearate.— This  is  a  white  powder  with  a  slipht  fatty  odor, 
insoluble  in  water,  alcohol,  or  ether.  It  is  used  as  ii  dusting  [wwder 
in  similar  conditions  to  those  calling  for  zinc  oxide. 

COPPER. 

The  only  official  salt  of  copper  is  the  sulphate.  This  occurs  in 
blue,  transparent,  slightly  efflorescent,  rhomboidal  prisms,  or  their 
fragments.  It  dissolves,  at  77°  F.,  in  about  2,2  parts  of  water  and 
in  0.5  part  of  boiling  water;  almost  insoluble  in  alcohol.  With  am- 
monia its  solution  precipitates  a  bluish-white  cupric  hydrate,  which 
redissolves  when  an  excess  of  the  alkali  is  added,  forming  u  rich  deep 
blue  solution. 

Physiological  Action. — In  very  dilute  solution  the  copper  sul- 
phate acts  locally  as  a  stimulant  anil  mild  asiriiigeiii :  in  a  more  con- 
centrated form  it  is  an  irritant :  in  powilcr  it  is  a  very  mild  caustic, 
which  is  scarcely  capable  of  destroying  sound  tissue.  The  salts  of 
copper  in  sufficient  amount  are  poisonous  to  all  fi)rins  of  protoplasm. 
Coupin  found  that  0.005.'>-per-ccnt.  solution  of  soluble  salt  of  copi>er 
will  prevent  germination  of  wheat;  thai  cojipor  compounds  affect 
violently  the  general  nutrition  in  animals  is  shown  by  the  production 
of  fatty  degeneration   by   them    Isce   Kllcnlicrger  and    Hofmeistcr). 
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According  to  Falck,  the  cupric  sulphate  causes  in  the  lower  aniii 
great   depression  of  temperature,   with   progressive   general 
ending  in  death,  apparently  from  failure  of  respiration,     ^STien  tb 
copper  salt  was  given  hypodermically,  vomiting  was  not  produe 
although   when   it   waa  exhibited   by  the   mouth,    emesis  was 
violent  and  persistent. 

Cupri  Sulphas i  to  J  grain  (0.008-0.015  Gm.); 

as  an  enielic  3  to  5  grains  (0.2-fl.3  Oni), 

Therapeutics. — Cupric  sulphate  ia  occasionally  used  for  its 
effect  in  chronic  enkritis  and  colitis,  with  ulceration,  but  is  raidyi 
value.    It  was  at  one  time  much  employed  in  the  treatment  of  ( 
nervous  diseases,  but  has  fallen  into  deserved  desuetude.    Forty  ji 
ago    Mendini    recommended    it    in    the    treatment    of   chlarotu 
amenorrhcea,  a  use  which  has  been  revived  from  time  to  time 
hag  recently  been  commended  by  Li^geois.     A.  F.  Price  cUinw  tb 
cupric  sulphate  in  doses  of  one-thirtieth  of  a  grain  three  times  »  i 
greatly  enhances  the  power  of  the  mercurials  in  sypiiilis. 

Tlie  chef  value  of  the  so-ca,lled  blue  slone  is  as  an  external  appli- 
cation. When  applied  in  solid  form  to  ulcers,  it  destroys  Babbr 
granulations  and  e.^erts  a  powerful  excitant  influence.  Its  soluti'm 
acta  more  feebly,  and  is  sometimes  employed  aa  a  dressing  for  ind* 
lent  ulcers,  but  more  frequently  as  a  stimulant  and  alterant  to  mufo© 
membranes,  as  in  granular  conjujidiviiis  and  urethritis. 

In  1904  Moore  and  Kellerman  of  the  U.  S.  Department  of  .Api- 
culture stated  that  copper  sulphate  even  in  minute  quaotitia  is 
capable  of  destroying  both  algjc  and  typhoid  bacilli.  According  to 
C.ilderi-leeve  1  part  in  1,000.000  is  sufficient  to  kill  all  typhoid  gerns 
in  water  in  three  hours  although  other  microorganisms  seem  more 
resistant.  This  property  depends  probably  on  the  dissociation  ol 
the  ions,  for  metallic  copper  seems  to  be  more  efficient  than  any  of 
its  salts.  Stewart  found  that  water  inoculated  with  typhoid  bsciUi 
and  kept  in  cupper  vchscIs  contained  none  of  these  organisms  af  1ft 
three  hours  and  comparatively  few  of  the  other  forms  of  bactefit 
and  Kraemer  has  shown  that  fopjHir  foil  placed  in  the  water  h&atbe 
same  efTect.  It  does  not  seem  probable  that  the  minute  quaDliiy 
of  copper  present  in  these  circumstances  (about  1  part  to  4.000,0001 
can  exercise  any  very  deleterious  effect  on  the  system,  especially  &* 
much  of  it  becomes  united  with  the  organic  matters  and  precipititfd 
When  large  amounts  of  foreign  substances  are  present  in  the  wawi 
copper  is  so  much  less  eliicient  in  its  germicidal  powers,  thil 
according  to  both  Fowler  and  Doty  it  is  of  no  practical  value. 

Toxicology. — The  synijjtorns  of  acute  copper-pcisoning  genff- 
ally  conic  on  in  about  a  quarter  of  an  hour,  but  may  be  posIpoDpl 
for  from  one  to  two  hours.  They  consist  of  violent  vomiting  »nd 
purging,  accompanied  by  the  very  severe  colicky  pains.  The  nisti*!' 
vomited  are  greenish  or  blui.sh.  the  stools  glairy,  mucous,  and  »' 
times  bloody.     There  is  a  very  strong  taste  of  copper  in  the  inouti. 
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and  often  constant  expectoration;  excessive  salivation  and  bronrhial 
aecretioa  are  stated  by  Galippe  to  be  characteristic.  Death  may 
occur  in  a  few  hours,  preceded  by  con^-ulsions.  paralysis,  delirium, 
anesthesia,  and  other  symptoms  of  freat  neirous  disturbance,  seem- 
ingly as  the  result  of  a  direct  action  of  the  poison  upon  the  nervous 
system.  Sometimes  a  tendency  to  sj-ncope  is  verj-  marked,  and  as 
both  L.  Schwarz  and  W.  Filehne  have  foimd  that  toxic  doses  of 
copper  salts  paralyze  the  heart  in  the  lower  animals,  cardiac  death 
probably  occurs  in  human  poisoning.  The  urine  is  usually  lessened 
or  suppressed.  Black  urine,  due  to  the  presence  of  hemoglobin  with- 
out unaltered  blood-corpuscles,  has  been  noted;  in  this  case,  after 
death  all  the  tissues  were  found  stained  with  altered  blood,  and 
eridently  destruction  of  the  blood  was  an  important  factor  in  the 
fatal  result;*  fatty  degeneration  of  the  liver  was  aW  found.  If  the 
patient  sur\i\'es  for  twenty-four  hours,  jaundice  nearly  a)wa>'s  show^i 
itself.  After  this,  profound  depression  with  nor\-(Hi!«  symptoms  may 
develop  and  end  in  death;  but  not  rarely  a  favorable  issue  result)*, 
in  which  case  the  symptonui  of  pastro-intcstinal  inflammation  with 
fever  de^-elop  themselves.  The  i'i>p|,>cr  is  said  to  l>e  eliminated  more 
freely  with  the  salivary  and  intestinal  secretions  than  with  the  urine 
(Galippe). 

.\s  the  action  of  the  cupric  sulphate  is  exceedingly  rajiid.  any 
antidote  to  be  of  avail  must  I>e  given  at  once  ami  act  quickly.  In 
the  poisoning  milk.  eggs,  or  other  albuminous  substance  should  be 
exhibited  immediately,  freely,  and  re|»atedly,-(-  Soap  or  a  fixed 
alkali  may  be  used.  The  yellow  prussiatf  of  potash,  when  pure,  is 
harmless,  and  precipitates  instantly  an  insoluble  compound  of  copjier 
from  soluiion-s  cif  its  salt.  Wiicn  it  is  to  lie  !i:ul  in  lime,  it  may  thcn>- 
forc  be  used  :is  an  antidote  to  the  sulphate.  The  treal  iticiil  of  cnpjH'r- 
poisnning  after  rhc  ailminist ration  of  the  anlidote  cuiiJiist s  in  meeting 
the  indications  us  they  arise;  opium  should  Ih'  u.-*cd  frtTly.  When 
death  occurs,  the  results  of  gawtni-intestinal  inllammation  arc  usually 
found;  sometimes  the  intestine  has  a  decided  bluish  tint,  ami  mca- 
sionally  submucous  ecchyimises  occur.  In  exceptional  cases,  it  is 
said,  there  are  no  evidences  of  inflanimatioii  in  the  alimentary  canal. J 
Fatty  degeneration  of  the  liver  has  liecn  noted  in  man. 

There  has  been  mui'li  discussion  as  to  whether  there  is  or  is  not  u 
chronic  copper- poisoning  anHmg  workers  in  that  inolal. 

The  chief  !<ymptonis  wliirli  luivc  \m-n  (Icsi-riUil  ;is  |irpsc[ii  !in'  i'i>]>|»-ry  i;fi<- 
in  ihr  mniilli.  gaslni-iiiIotm:il  irrituilim  wiih  ]iiiin.  uiii'inui.  prtien'^^ivi-  iriiiii'lii- 
lion,  cougl).  and  nervoiis  ilisi urliiUHvs  iviili  ircmors.     llic  gnvii  tliwiilriniiimi  niHin 

•  .V.  >■.  .W.  «..  iiL.  Mu. 

t  Sn  lime  phrmhl  tj^  UifiI  in  a11rin[tlLnj(  thp  .^'riamri.  iJn*  julk  fnim  l^^p  wIm»«'  i-t  tlio  i-tir.  I»iir  i^p 
t^nc  'bouJd  br  brvken  inlu  h  bitwl  a^  4|uirkly  a,  ihi^.iMi'.  n  liiilr'  ihiiirr  aij'lr^l.  mi'l  i}li-  vlinlr  ^iivriHl 
up  AiiH  f\hihii«]. 

:  For  ■  (Mai  cm*  oi  rrprtlrtl  p,„~i-n'mB  by  iiipp.T.  mili  inmh  irif<pr(i>.iii..[i  i.f  i.ili..>  In  .tii-vi^.l 
e'^p^^t■.  Bpr  Lfl  ^rrififv  ,l/''rf..  S4-prpiiil>rr.  If*?!,  :il>-(r:ii-n'j|  jn  li-ill-Yf^irf'j  f'-»nHt.'ti>ini.  .\ntinn'\, 

lS''l-      BoUTTirvrll^  Brill   Vvjn   l  Hn-ur  Snri,li;i'f;. ,    \^7\.   K.'i:i.   rollrjil   Iw,   t If.-iJ   [i^jhI   iiijtl'r^-rm' 

nii]]ijErmrniiir<i  ni  rwlathr  f4ip|i'-r  jri  i>ii-  hv^r  ft  'X  i^'itiiiiiii  \ihii  Ka'I  Irik'-ri  tIi,<  nu, tii:i'-;i]  »ii1|ihiiii^ 

Ihivp  moiilli*  prpvifiu^ty.     \liniiti'  ijuaiililir'-  <i1  ciipjK-T  fm^i  hi  iIh-  ti'iuh.^iJ  hurriAii  liHly  ^H^itf 
nfrap.,  \fiii.  SSl, 
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ihe  gums  or  Ipelh,  which  wiik  first  pointed  out  by  CUipton,  has  been  noted  by  Taylor, 
by  (he  tVjmmittcc  of  Ihe  London  Clinical  Sooiety,  and  various  other  observera.  It 
ia,  liLiwever,  not  constant,  and  itiay  exist  in  peraons  who  show  no  other  evidences  of 
poJGuning.  Aecording  to  Kurih,  it  really  cotiHiKiH  of  a  gn'cnixli  or  olive  ditit^olora- 
tion  on  llie  (rout  of  the  teeth,  and  ia  due  to  the  staining  of  I  he  tartar,  aince  when  the 
teeth  are  perfectly  clean  there  is  no  Htaining.  Il  ia  probable  that  moat,  if  not  all, 
of  the  s)^nplolnH  of  the  c!ironi«  imiwming  iiiit(«l  in  workera  in  (:op|)er  are  due  to  llie 
Wal  action  of  the  copper  du^l  upon  the  various  iiiui;ous  meini^raiiei^,  an  explanation 
wlueh  ia  rendered  mure  probable  by  the  fact  pointed  out  by  Kurth,  and  also  by  Lewi:i, 
that  workers  in  copper  often  have  their  liair  colored  green. 

When  copper  ia  given  to  Ihe  lower  animaUi  in  continuous  sufficient  dose  it 
produces  Ioks  of  appetite,  failure  of  digestion,  diarrhcea,  and  <)t!ier  evjdencpj*  of 
gostro-intestinal  catarrh;  with  marked  evidences  of  disturbances  of  the  nulritiou. 
such  aa  emaciation,  failure  of  the  heart,  and  with  a  progressive  paralynin  and  failing 
respiration  ending  in  death.  After  death  alteraiiiinH  of  the  blciocl  and  wide-spread 
fally  degeneration  have  been  noted  by  numerous  ohsen'ers.*  According  to  Von 
Biikay  the  ttitiscleji  are  very  early  affected,  cloudiness  of  their  protoplasm  and  dis- 
appeftrancc  of  their  cross-striul  ion  eotning  on.  The  liver  and  kidneys,  however,  arc 
especially  attacked:  in  the  beginning  there  arc  hyperplasia  of  (he  connective  liasue 
aiid  hu1>ucil1c  nephritis,  followed  hy  fatty  degeneratioti  and  linally  atrophy. 

Although  Cialippe  and  Burcy  and  also  Ducom  affirm  that  copper 
la  almost  without  influence  upon  dogs,  and  Galippe  fed  himself  for 
one  month  on  food  containinp;  n  large  amount  of  copi>er  without 
causing  any  symptoms  of  intoxication,  it  is  probable  that  while  very 
minute  quantities  of  copper  may  be  taken  internally  habitually  with- 
out producing  injury,  larger  doses  may  slowly  and  insidiously  work 
out  fatal  ctmsequences.  The  matter  is  imiwrtant  because  the  metal 
is  habitually  used  in  the  canning  of  vegetables,  French  peas,  beans, 
etc.,  owing  their  attractive  color  to  their  treatment  with  copper, 
which  can  be  chemically  recognized  in  them. 

The  possibility  of  injury  from  such  [ood  luis  been  repeatedly  investigated  by 
I'rench  and  Belgian  commissions,  and  the  general  verdict  has  been  that  no  luirm  i^ 
produced.  The  tact  that  twenty  millioa*  of  cans  of  these  food-articlea  are  con- 
Btimed  every  year,  and  that  after  Ihirty-six  years'  continuance  of  the  custom  it  lias 
not  been  clearly  cslablialied  that  harm  is  done,  indicates  tliat  in  Ihe  aniounl  used 
the  vegetables  conlaiuing  copper  arc  not  poisonous.  It  is  plain  tliat  the  fi^edom 
from  injury  depends  upon  the  minuteness  of  the  amount  of  copper  ingested;  Ihe 
Italian  law  docs  not  allow  more  than  0.05  gramme  of  copper  per  kilo  o(  food,  but 
the  rewarches  of  Tschirch  woidd  indicate  that  a  food  containing  this  amoimt  of 
copper,  if  very  freely  taken,  might  do  harm.t 

SILVER. 

Probablj'  all  the  salts  of  silver  are  more  or  leas  actively  germi- 
cidal (see  page  655)  in  their  influence  as  well  as  aslringent.  Three 
salts  of  silver  are  recognized  by  the  Phurmacopceio:  the  cyanide, 
the  nitrate  and  the  oxide. 

SUver  cyanide  is  used  only  for  the  manufacture  of  hydrocyanic 
acid;    never  as  an  internal  remedy, 
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SSver  oxide  is  s  dark  brown  powder  almost  insoluble  in  water 
and  readily  reduced  by  the  action  of  light  to  metallic  silver.  It  is 
comparatively  little  used. 

SUver  nitrate  exists  in  translucent  shining  rhombic  crystals  with 
a  styptic  metallic,  corrosive  taste.  It  is  freely  soluble  in  water,  and 
moderat^y  soluble  in  alcohol.  For  external  use  the  crystals  are 
melted  and  run  into  moulds,  where  they  harden  into  round,  grayish, 
brittle  sticks,  about  the  size  of  a  goose-quill,  and  having  a  radiated 
crystalline  fracture.  These  constitute  the  official  Ahge.vti  Nitrab 
FusuB.  As  only  the  pure  salt  will  make  well-formed  crystals,  the 
impure  products  arc  always  manufactured  into  the  fused  nitrate, 
which  should  therefore  not  be  employed  internally.  When  silver 
nitrate,  either  in  substance  or  in  solution,  is  exposed  to  the  conjoint 
influence  of  light  and  of  even  a  minute  portion  of  organic  matt«r, 
it  turns  blark,  and  is  converted  into  an  insoluble  substance,  which 
has  been  believed  to  be  metallic  silver,  but  is  more  probably  an  oxide. 
For  this  reason  the  white  stains  which  it  hrst  makes  when  applied 
tx)  linng  tissues  soon  blacken. 

Official  Preparations: 

Argenti  Cyanidum Xot  used  intemally. 

Aigenti  Nitras  . .    1  Brain  (0.015  Gm.). 

Argenli  Nitraa  Kuhus External  use  only. 

Argenti  Nitras  Mitiga1ii;< External  use  only. 

Arf^nti  Oxldum 1  grain  (0.06  Gni.). 

Physiological  Action. — Local  Action. — Silver  nitrate  coagulates 
albumin,  and,  when  applied  in  its  pure  state  to  living  tissues,  acts 
as  a  caustic,  coating  them  over  with  a  white  almost  membranous 
film.  The  caustic  action  is.  however,  not  a  deep  one.  IxjciiUHe  pene- 
tration of  the  salt  into  the  tissues  is  soon  prevented  by  the  thick 
and  tough  skin  or  stratum  which  is  formed.  When  applied  in  ii 
dilute  solution  it  acts  as  an  iistriiipent,  con.slringing  the  vessels  and 
overcoming  relaxation.  lis  local  action,  however,  is  not  simply  that 
of  an  astringent,  but  is  certainly  peculiar  and  apparently  alterative 
to  nutrition.    It  is  also  a  very  active  germicide. 

Absorption  and  Eliminalion. — 1(  is  evident  that  in  the  stomach 
silver  nitrate  cannot  long  mainiaiii  its  integrity.  Bogolowsky  has 
found  that  when  (he  nitrate  is  added  to  a  peptone  It  is  readily  dis- 
solved, and  that  the  solution  formed  does  not  I'oagulate  albumin.* 
That  in  this  or  in  some  iither  analogous  form  silver  is  alj.forhed  is 
proved  by  its  having  l>ceii  found  in  various  internal  ')rgaiis  and  by 
the  discoloration  which  follows  its  protracted  u.<o:  unji/ria  t>{  ant  burs. 
When  it  is  exhibited  for  a  lung  coulinuous  jXTiod.  the  skin  often 
acquires  a  peculiar  bluish  slate  colur,  which  may  Iieioine  very  dark. 
and  in  decided  ca.ses  the  conjimi'iiva  anil  even  ilic  iniicotis  membrane 
of  the  mouth  are  invulvcd.     The  Mlvcr  i-  fninul  in  all  thv  tissues  of 
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the  skin  below  the  rete  JlalptgHi*  (Frommann,  Riemcr,  Neumsnii). 
E-  Harnack  asserts  that  in  all  recorded  eases  of  argyria  at  least  ihinj 
grammes  of  the  salt  have  been  taken.  The  staining  of  the  skiE  it 
always  preceded  by  a  dark  discoloration  of  the  mucous  merabrM' 
of  the  mouth  and  gums.  Both  Heller  and  Orfila  failed  to  detect  eiUw 
in  the  urine  of  animals  taking  it;  but  probably  it  is  eliminated,  tbou^b 
slowly  and  in  very  small  quantities,  by  the  kidneys. 

General  Effects. — As  silver  is  never  given  for  an  immediate  tftfti- 
peutic  action,  its  acute  phj'siological  action  is  of  less  interest  to  iV 
therapeutist  than  to  the  toxicologist,  and  the  detailed  symptoms nf^ 
its  poisoning  are  considered  under  the  head  of  toxicology.  In  gecd 
these  symptoms  consist  of  those  of  gustro-enteritis  ftith  violaC 
disturbance  of  the  nervous  system,  due  to  a  direct  action  of  the  poiam 
upon  the  cerebrum  anti  the  spinal  cord.f  Although  the  circulaiwn 
is  profoundly  affected,  death  appears  to  take  place  from  ecDltit 
paralysis  of  respiration. 

By  an  elaborafe  series  ot  cxpprlinentB  Chnrlea  Rougel  lias  shown  ihat  upon  il 
animals  from  a  crab  to  a  dog  llie  soluble  sails  of  silver  act  nf  a  poison,  caium^u 
mammals  vomiting  BJid  purging,  aiid  in  them  unti  the  lower  anitnaU  riolenifc 
llirbail<»  o[  thi!  motor  functions,  as  uliown  by  panttysis  and  convulsions,  and  of  tbt 
respiration,  ending  Bnally  in  deulli  by  asphyxia.  This  is  in  accord  with  (be  olwt- 
vations  o£  other  invest igalors.  Rahuteuu  and  Mourier  afSmi  that  the  almoel  iatua- 
taccons  death  which  Charcot  and  Ball  Rret  noted,  as  following  the  injectkiD  d  t 
large  dose  of  silver  nitrate  into  the  veins,  is  due  to  a  direct  paralyzing  influf^ioeirflli 
drug  upon  the  mt;scle  of  the  heart.  Rouget  haii  never  seen  this  form  of  dMlbii^ 
low  the  hypodermic  or  internal  administration  of  the  poison,  the  bewt  tiMp 
continuing  to  beat  for  a  greater  or  less  length  of  time  aft«r  the  ccttBlioii  <l 
respiration,  and  also  retaining  its  irritability. 

Aa  already  staled,  both  convulsions  and  paralysis  are  present  in  acute  «ltw. 
poisoning.  The  convulsions  are  severe,  generally  tetanic,  and  according  to  Roufd 
are  plainly  reflex.  A  peculiarity  noted  by  Rouget  is  the  peraistance  of  llie  rwcral- 
sinns  after  the  complete  abolition  of  voluntary  movenienta.  Curd  affin™  ll«v 
they  are  due  (ii  oxfilfltion  of  the  motor  tract  of  the  cord,  and  that  Ihis  k  preccdnl 
by  a  similar  influence  upon  tlie  sensory  tracts. 

T]]C  dentil  is  due,  in  argyria,  to  cessation  of  the  respiration;  Roti^t  even  suln 
that  he  has  witnessed  the  suspension  of  the  latter  function  In  the  frog  whilr  il» 
activity  of  the  reflex  movements  was  nmch  beyond  normal.  In  the  dug  and  in 
full^rown  cat  this  asphyxia  is  accompanied  by  an  outpouring  of  mucus  in  the ! 
pulmonary  congestion  and  cedema  being  found  on  post-mortem  exanunation,  Tv" 
theories  have  been  propounded  as  to  the  cause  of  the  asphyxia:  one,  that  ll  « 
simply  due  to  the  choking  up  of  the  lungs  by  tlic  congestion  and  the  eicesavr 
secretion  whose  origin  is  an  altered  state  of  the  blood;  a  second,  that  botii  ll" 
asphyxia  and  the  lesions  in  the  lungs  have  their  origin  in  a  direct  action  nl  tlv 
poison  upon  the  nerve-centres. 
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*  Id  (Ui  clabomie  ^udy  of  ilit  opEnnj  of  a  cditf  uf  uriryria.,  Uieiner  detecLed  the  slwr  b  i^ 

SlomcrulfVi  nf  ihr  kidnpy,  Xhv  intiiiiH  of  the  anrrji,  i-he  tliomiiJ  pIdmit^^  iu>d  ihe  nwKn(«rir  (Itfti^ 
[e  hclip^'F-*  tliAt  Jl  ift  nfver  dep'r'^itviJ  in»)ila  \hv  tvIK  uid  ihAt  iho  silver  preparation  i*  rv4u9^  b 
the  bit«0linv^,  flnd  the  fide  pamdvn  of  ihc  ailvpr  currii^d  in  ihe  hlood  Anik  tympli.  G«rachua  M**" 
VIM  f/tj/rhhiy-  ttrtt^  lu  Dorpal,  x.)  i^ciincridtsn  wilh  Kiemer  in  affirmias  Uml  ibe  aJvrr  i>  d*i4vVti 
uulMde  of  llie  cells,  hut  O,  Loew  W^iioer'a  Archtv,  jutxiv.  603)  »™prl«  l^inl  it  occur*  mwle  of  l^ 
misl  fmiollii'lj&l  coILp.  Jahn  KBf\tr.  ye  i.  f'ltholoQ.  Anat..  xvL)  iUitts  that  Ihe  lui^^rialed  BUBttdi' 
hbrva  and  iSo  <'la?tic  Tii^ne  Imvt*  a  Hperiot  puwcr  of  rrducing  nilvor, 

t  Orfila  uji'l  iriilier  of  [he  tarlter  uhwrveni  e.vpvritiieDlL'it  upon  it  by  uijvcliag  'n  dlir^tiy  '"'* 
■  lie  veinn  of  unimcL]-*,  \\lirn  F.\liibiT(^d  in  this  way.  it  muxt,  by  coagulAtLDfl  the  ajhuiDLD  t>f  ^ 
hloo.1,  pmrfuct  I  hmmbi.  tr*  nhich  Ihe  Bubeiequeiit  tymplonin  am  in  arefclfr  or  Iwb  pi*»jmi»  ^  *■ 
ancnbrd.  Tltie  mr?i|ju1  of  pxpefiui«ituii'Mi  ciut.  ihorcfore.  Ihruw  but  litcle  light  upcin  ibtacliBf' 
nlvar  niiniie  whvu  uiken  into  the  atuiuadi. 
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TIk  fim  view  faas  hrm  opecUIh-  Fupporua  bj'  Krahsntr  and  t>v  K»t>;n<«a  »ail 
Jlouner-  L'sfcciucftUlT.  w  iaw  ikx  sfra  the  orifjal  pApr»  of  Tbmp  pi:TTs«ii»: 
bat.  according  i*>  Boufci.  th*  baB3  of  -Jx  aij-jnieE:  of  Knivcwr  »  KCiptr  ifalf  *cchy- 
mottt  vtudi  he  foaad  a  boreiM  oeaJ  of  ;be  p.-^->ti.  vkle  :b>:  of  lUbuwau  and 
Moaner  >i  Uie  flniditT  oi  ibe  bkiod  ai:er  desTh.  ukl  \be  exi$i<ii«e  in  ii  of  gnnulM 
viueb.  on  acccxini  of  their  sclubiLiT  in  anuDOciA.  vere  beJiered  lo  be  (Jver  ohk- 
lide.  The  French  obeervnv  «»■:».  howwwr,  ^Iekv:  cer;*icir  nusukra  in  ibeir 
belief  thki  thne  fnn-jln  w«(e  kItm  riJoride.  Knre  acvnonia  di'n.'dvvs  henul^ 
a«  fieriv  %t  it  does  the  chlonde. 

1b  1^61  Cfauvot  and  BaD  made  »  ^«n«»  cf  expericMCiTS  in  vhioh  a  slra'  salt 
Th»j  did  not  coogulaie  albumin  was  injened  diiwc'lv  into  the  blA-«i.  They  aMed 
not  ooIt  the  lespracorr  embairadHnra:,  buT  &lso  that  thf  hinder  exr^muTies  «iht 
suddcfilT  pftialyjed,  and  KXtduded  thai  both  the  asphrxia  a::<i  the  tunf:  tmuMe 
«eie  due  to  an  affection  of  the  <ent:al  nervous  systeai.  In  1S<1P  IWip.>lo«5ky.  of 
Moscow,  fiudied  iht  action  of  a  peptone  of  the  nitrate  when  «aed  kjjAKlennkal^. 
He  found,  on  exaininatic«i  of  the  blonl  of  a  poiwoed  ani::'.al.  that  the  fpeoinun 
analjs^  brlnjed  nothing  aboormal:  thai  the  nd  eorpuwlcv  appeared  paler  and 
their  outline  more  det(*te  than  normal:  and  that  ibe  wh:;«  n>rp-jA-I><s  wit  na!i;ral. 
Od  ihc  other  hand.  Roueet  examined  micrtecPiXfAUT  the  blc»>l  of  anii:ul»  [wq^onrd 
with  filvvr  nitiate.  and  found  :t  perfettlr  normal.  The  onlr  n^nol'^iivt  to  he  ilravt) 
from  all  this  seems  lo  us  to  be  that  at  pment  there  is  no  proof  whaT^ver  that  the 
symptoms  of  acute  sflTer-poisoQinf  are  due  lo  alteratiortf  in  the  H>»i:  that  thr 
embairaffiEnent  of  mpintion  a  not  due  to  hx'al  ksioB*  in  l!>e  tunc:*  i:-  ahundanily 
»hown  by  the  experiments  oi  Ri.'u^t.  who  found  that  while  in  all  aniiuab  ihe^ 
respiratory  fymptOEOS  are  very  fnfmineat,  ;n  only  a  few  species  are  dei-idnl  pul- 
monic le«ion«  found  after  death.  From  all  these  facts  me  think  it  hi^y  prohaUe. 
if  not  altogether  crnaLn.  that  the  theory  propounded  by  Chaiw't  and  Ball  is  corren. 
That  the  motor  disturbann  is  centric,  not  peripheral,  in  i:»  origin,  is  ^hown  by  the 
{act  noted  by  Eouget.  thai  the  muscles  and  nen-^s  preserx'e  their  excitabiLiy  after 
the  arrest  of  the  respiration. 

We  know  of  Ti-ery  few.  if  any.  cases  of  chronic  poisvmirig  with 
siK-er  salts  in  man  fsee  foot-note,  pace  31'*^:  the  lollowinj:  summary 
epitomizes  the  result*  nf  chr\T.:o  ixii^^iTsir-i;  ■::  the  lower  a;ii :r.;ils. 

The  action  of  the  drug  when  exhibited  ci'ntiRtsi-'u.-ly  f.T  .-»  Icnptii  oi  time  in 
larn  doees  ioi  been  :nves:I^te.i  by  Bocclowsky  up<in  diigs  a-J  r,.!>!>::s.  He  t.>:;i-.ii 
that  it  produced  !■*«  of  apjvtite.  wa.^^vr.g.  slicht  lowerit-j;  of  K>i:iy  tor.!|vra!un'. 
diarrhda.  diminution  of  the  iv-antily  I'f  urine  pusw-d.  w:;;;  :;!iTea.-i'  .>:'  ;:.■'  s[>v:t;i.' 
gravity  and  often  with  the  prv^oni-e  of  album-n,  and  tranMii'ry  iiiralys;*.  How 
far  some  of  these  symptor.".s  were  duo  to  the  dirts-t  niiis::iir.:i'iuil  Ai-i.iin  of  the 
poison  and  bow  far  to  deranee:i;ent  lU  the  di(w*t;on  Jepeiiiie:".;  ■,:;s>ii  ;:.•;  l.yiil  :;-.- 
fluence  is  pert^p^  an  open  <;i;e>-ioti.  Ti'.e  I.vai  ,s.-:ii'n  iviis  ;tvo:.!oii.  hinvever,  a.* 
much  as  possible,  by  the  use  of  an  aibuii'.ina'.e  or  of  the  di'ublc  piiii:ip;!;i:e  of  >;lver 
and  sodiimi.  wltich  doirs  ni>t  oi'air.Jiito  albumin.  Conip:tra; ;vo  ex3lllin:l;;^■l:s  <■!"  t!ie 
blood  showed  that  the  hemt>cli ■b;n  «-as  diminished  by  more  ibjtii  ono-t!;ini.  The 
bloiNJ  was  aL-io  rendered  verj-  a].LviTU'.  as  was  twirayeit  by  tlie  eon.-Tan!  tendoiicj-  to 
ihe  formation  of  eceh.niiopts.  .V:  sonie  one  b-is  j;:^yesttil  ih^i;  ihe  ^;l\vr  in  t!ieM' 
rases  re;^'es  the  in.>n  cpf  ;lie  bli>nl-i"orpi:Mli--'.  lV>i?>lowiky  i!i:i.!e  a  I'liemii-al 
examination  of  the  ktier.  but  laileii  ;.■  lind  any  tra.vs  <'i  ,-.:Kvr  ;;i  ;i;ei;i.  !;o  lioiibi 
because  it  was  no!  ihere.  Tl'.e  sipl;d  ;i-,-iics  nrre  fo'.;i:d,  ai^cr  >!i\i;!i  :rv::i  il.ti'iii.- 
argyria,  lo  be  in  an  advance-l  stage  of  degetifr;!- ii'ti,  wbii'h  o*!X'i;:i!l.v  aiTi'oirti  ci'!- 
ihelial  structures.  The  lirs;  change  was  ,-ivi-ll'ng  and  oj«i-i-y  •.■>  ;]»■  ivU*.  w:!h 
obscuration  o(  the  Ditcleu.'.  .\ftcr  th:-;  tame  fatty  dpeener:i';>;i.  ta'ty  elobulcs  In 
the  ceU,  destmi'tion  of  nurlcus.  and  linally  ol  liie  cell  itself,  l;,!'  liver  and  kidneys 
were  profoutidly  influenced,  as  »a.-  al.-ii  i!ie  nm-fular  siriii-.;iri\  i-]*v;idl.v  of  the 
heart.  These  result-  obtained  by  Itogi'low^ky  l^ave  Ixrii  in  the  iiuin  oorrobonned 
bj-  .\.  V.  R6zdftbegzi. 
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Therapeutics. — The  results  of  the  chronic  poisoning  by  sflv 
are  in  every  way  so  closely  analogous  to  those  produced  by  snt 
mony,  arsenic,  copper,  and  other  metallic  poisons  us  to  show  tlial 
silver  belongs  to  that  class  of  drugs  which  in  some  way  raarkwily 
affects  the  general  nutrition.  It  cannot,  however,  be  called  an  ailer- 
ative,  as  at  present  we  know  of  no  application  of  its  power  to  the 
needs  of  practical  medicine. 

The  only  advantageous  use  of  silver  in  therapeutics  is  for  iU 
local  action  either  upon  (he  surface  of  the  body  or  upon  those  muc 
membranes  that  can  be  reached  directly  by  the  drug- 
As  a  simple  caustic,  the  salt  may  be  used  whenever  a  suj.tcriinit 
action  only  is  required:  for  reasons  already  given  (page  313),  it  i^ 
useless  whenever  it  is  necessary  to  produce  a  deep  eschar.  An 
caustic  alterative,  it  is  applied  in  solid  form  to  many  ulcerated  mirfa 
for  the  purpose  of  destroying  superficial  diseased  ti.ssue  and  ol  sub-l 
stituting.  when  the  eschar  separates,  a  healthy  for  an  unhealthy 
action.  As  an  antiphlogistic,  silver  nitrate  acts  not  only  as  an  a.*lrin- 
gent,  but  also  as  a  germicide.  In  the  various  inflammations  of  ihi* 
mucous  membranes,  such  as  rortjuncliritiK,  fa'icilis.  lari/ngitis.  vn- 
thritis,  etc.,  it  is  used  very  frequently,  not  only  in  the  stage  of  relaw- 
tion,  but  also  in  the  Ix^ginning  of  the  attack.  In  conjunctivUi*.  the 
solution  employed  should  not,  under  ordinary  circumsTances.  I>p 
stronger  than  one  or  two  grains  to  the  ounce;  and  it  should  mil  Ic 
used  at  all  if  any  corneal  ulceration  exists,  since  a  deposit  of  silver 
is  liable  to  occur  and  to  produce  opacity.  In  jaucUis.  the  strength 
of  the  solution  may  vary  from  thirty  to  sixty  grains  to  the  fluidouitfe. 
In  ordinary  cases  of  sore  throat,  the  application  once  a  day  or  every 
alternate  day  is  generally  sufficient.  It  is  best  made  by  means  of 
a  good-.'ii/ed  camel's-hair  brush,  each  part  of  the  inflamed  surface 
being  distinctly  touched,  and  not  the  whole  simply  daubed  or  slopped 
over  Ijy  means  of  a  \'ery  large  brush  or  a  sponge  probang.  In  severe 
cases  it  may  be  necessary  to  use  the  solution  twice  a  day.  Even  a 
.saturated  solution  can  .scarcely  be  looked  upon  as  caustic  to  the  more 
robust   mucous  membranes. 

Carl  Seller  stales  tlial  while  nolufions  of  silver  nitrate  of  less  than  eiirty  graiw 
to  llie  ounce  c»vise  pain  when  -ipplied  to  tlie  throat,  solutions  of  one  hundnd 
and  twenty  to  two  hundred  and  fifty  grains  act  as  local  anesthetics,  relievin| 
soreness,  and  u,«ually  arresting  acute  inflammations  at  once,  if  applied  in  the  finl 
twenty-four  hours    Ijcfore  Inflaniiiiatory  exudation  has  occurred. 

In  laryngitis,  the  s{)lutinTi  m.iy  contain  from  ten  to  twenty  grains 
to  the  ounce,  and  should  be  applied  with  a  brush  by  the  aid  of  the 
laryiigo.scopic  mirror.  An  attack  of  vrethrilis  may  sometimes  be 
aborted  in  its  forming  stage  by  the  injection  of  a  strong  solution 
(twelve  grains  to  one  fluidounce)  of  the  salt;  but  the  practice  is  o( 
doubtful  expediency,  since  when  it  fails  it  greatly  aggravates  the 
trouble.  When  chronic  </onorrhua  h  strictly  localized  to  a  small  spot 
in  the  posterior  urethra,  instillation  of  from  five  to  ten  minims  of 
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Vertigo,  coma,  coiivuIsionB,  great  muscular  weakness,  and  paral- 
ysis, with  intense  disturbance  of  respiration,  are  in  theae  cases  the 
manifestations  of  disturbed  innervation,  while  the  abdominal  symp- 
toms are  those  of  gaatro-enteritis.  The  diagnosis  can  generally  be 
made  by  the  dSscolo  rat  ions  of  the  lips  and  skin — at  first  white,  after- 
wards black — and  by  the  blackish  or  brownish  vomit;  when  the 
customary  antidote  has  been  given,  both  vomit  and  stools  are  gener- 
ally white  and  curdy.  After  death  the  stomach  and  bowels  are  found 
corroded,  often  ecchymosed  and  with  patches  of  a  white  or  grayish 
color.  Poisoning  by  silver  nitrate  ia  not  common,  and  we  know  of 
but  three  fatal  cases,— one  in  1S37  (Taylor),  one  in  1881,  a  woman 
killed  by  fifty  grains  in  solution  in  divided  doses,  and  one  in  1871, 
a  child  destroyed  by  a  piece  of  the  solid  stick  three-quarters  of  an 
inch  long,  in  spite  of  the  use  of  the  antidote  (Scattergood). 

The  treatment  consists  in  the  administration  at  once  of  large 
amoimts  of  common  saU,  alkaline  carbonates,  or  soap,- — the  chemical 
antidotes, — the  constant  use  of  large  draughts  of  milk,  and  the 
meeting  of  symptoms  as  they  arise. 

The  fatal  dose  of  silver  varies  very  much,  according,  no  doubt,  to 
the  presence  of  substances  capable  of  decomposing  it  in  the  stomach. 
Thirty  grains  have  killeii,  and  recovery  has  taken  place  after  the 
ingestion  of  an  ounce  (case,  Husemann). 

Chronic  argyria,  or  discoloration  of  the  skin  by  silver,  is  usually 
unftcciimpanied  by  disturlmnces  of  health,  althnugli  in  severe  cases 
the  discoloration  affects  not  only  the  skin,  lips,  gums,  and  sclerotic, 
but  even  the  internal  organs,  such  as  the  liver,  spleen,  and  kidneys. 
It  is  therefore  not  due,  as  has  been  thought,  to  the  silver  chloride, 
since  the  latter  becomes  dark  only  under  the  influence  of  the  light, 
but  to  a  deposition  of  silver  itself  or  of  its  oxide.* 

8,  KrysiiLtki  tounU  the  granulea  in  iilmost  every  l[s8uo  of  ihe  body,  aud  slates 
titat  they  are  an  organic  conipoimd  of  silver,  the  exact  nature  of  which  lius  not  yet 
bi«en  del«niiitied.  'j'he  mijiule  cjuantity  of  the  metal  present  ts  shown  by  the  analy- 
sis of  Versinanna,  wlio  in  14.1  gmraraea  of  dried  hvur  found  only  0,0068  gramme 
of  melulhc  silver  (0,047  per  ceni .),  and  in  8.6  granimes  of  dried  kidney  0.053  gramme 
(0.61  per  conl.J.  tSreater  or  less  succetts  has  been  aBsertod  for  various  trentniDuU 
in  argyria,  but  in  general  they  are  equally  futile. 

Rogers  states  that  blistering  will  lighten  the  color  very  much, 
and  Kichmann  asserts  (Husemann)  thai  he  has  cured  two  cases  by 
the  use  of  potash  balhs  and  of  soap  baths,  each  four  times  a  week. 
The  older  authorities  commend  the  use  of  potassium  iodide  internally. 
L.  P.  Yandell  has  reported  two  cases  in  which  large  doses  of  the  iodide 
were  given  for  many  months  for  syphilis,  and  the  mercurial  vapor- 
baths  u.ied  at  the  same  time  for  the  same  puriwse,  with  the  result  of 
u  complete  cure  of  the  argyria.    The  fading  was  gradual. 

*  AiToixtinjF  1o  Ritmahcfm.  Uemuuin  hiw  aaat  out  atat  in  vhifili  prp(«iJlna  tl,p  dt^panitiun 
of  Iho  pitviT  thviT  wvrv  nialaiH.  eiiuiciHtioa,  IiiUure  of  meoidry.  BiagiDfc  in  (Up  to-n,  dcHfutdB.  iind 
■pkuoi  al  tl^u  ocular  mUBcloa. 
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Administration.— The  silver  nitrate  should  always  be  given 
in  pill,  iind,  when  it  ia  desired  to  obtain  its  constitutional  influence, 
after  meals,  during  the  process  of  digestion;  but  when  its  local  action 
on  the  stomach  is  required,  it  should  be  administered  one  or  two 
hours  before  meals;  and  if  the  intestines  are  to  be  reached,  the  pill 
should  be  enclosed  in  two  thick  capsules.  The  administration  of 
silver  nitrate  should  not  extend  over  a  longer  time  than  two  months 
without  a  protracted  intermission. 

Albargin,  Gdatose  Silper, — Tliis  compound  of  silver  and  geLilfXic  is  »  ypl- 
lowish,  bulky  powder,  dissolving  readily  in  cold  or  niirm  water,  imd  conl-aiiiing 
Gfl«eii  per  cent,  of  silver.  It  affects  albumin  slowly,  but  may  be  used  with  oocaine 
provided  the  double  solution  1«  (reBlily  prepared  at  the  time  of  adniiniwtriitioii. 
It  shoidd  be  kept,  in  amber-colored  bottler.  It  was  introduced  by  BomcmaoD,  to 
be  used  in  a  one-  la  two-per-cent.  aqueous  solution  in  gorufrrliaa, 

ScvKR  Acetate. — This  has  been  especially  recommended  by  Zweifel  in  a 
one-per-'Cent.  solution  for  the  treatment  of  ophthalmia  in  new-bom  children. 

Sn,vER  Citrate.  IItoI. — A  dry.  odorless  powder,  soluble  with  difficulfy  in 
water,  hai;  been  recommended  aa  intensely  poisonous  to  the  gonococt'us  and  non- 
irritant  to  the  urethraJ  membrane.  The  injection  of  from  1:40<X)  to  1:8000  aolulion 
is  said  to  produce  no  pain  even  in  acute  gotunrkaa,  and  may  be  practised  tour  times 
n  day.    The  remedy  lias  also  been  used  in  cfa-onic  cyUitti, 

Silver  Lact.^te.  Artol. — This  subatancc  is  soluble  in  fifteen  parts  of  wh(«t, 
and  may  be  iised  in  very  strong  or  H»lurut#d  solution  tor  the  diainfeftion  o(  infected 
wounds.  It  is  decomposed  at  the  (iciinl  of  application,  but  is  said  to  form  soluble 
compounds,  so  that  it  is  able  to  find  its  way  deeply  into  the  tissue*.  One  gramme 
liiiH  been  given  hypodermically  without  serious  syraptoms.  except  some  burning. 
The  applii^tion  of  the  pure  powder  to  an  affected  surface  b  asserted  to  produce 
only  moderate  and  brief  pain. 

.Vbocntol. — A  yellowish  powder  wliich  readily  splits  up  into  oxyquinoline 
and  metallic  silver;  it  has  been  recommended  by  Cipriani  as  etfident,  in  diarrhaa, 
as  an  astringent,  intestinal  antiseptic  of  which  fifteen  grains  {1  Cm.)  may  be  given 
safely  in  twenty-four  hours,  if  necessary.  It  has  also  been  used  surgically  in  tlie 
BttGngth  of  1  to  30U  to  1000. 

Abotrol.  Silver  Vitellin. — This  albuminous  compound  of  silver  occura  in 
dark-brown  hygroscopic  scales,  very  freely  soluble  in  waljjr,  and  containing  about 
thirty  per  cent,  of  silver.  It  has  been  largely  used,  but  both  Derby  and  Marsliall 
and  Neave  have  found  that  it  possesses  no  germicidal  properties. 

I.AROiN. — This  compound  of  silver  and  albumin  Is  a  whitish-gray  powder, 
siiluUe  to  about  (en  per  cent,  in  water,  freely  soluble  in  blood  serum,  not  precipt- 
lalcd  by  albumin,  and  containing  111  per  cent,  of  silver.  It  has  great  penetrating 
power  when  brought  in  contact  with  tisaue.  and  has  been  highly  praised  by  a  num- 
ber of  lierman  clinicians  as  a  germicide  in  the  treatment  of  goiiurrhira  both  in  men 
and  women.  It  is  used  in  strengllis  of  nne-lourth  to  four  or  five  per  cent.  In  infec- 
tious conianctimiit  and  in  catarrhal  cornrnl  utccTt,  Wclander  especially  eomtnenda 
the  use  of  gelatin  tablets  containing  one  per  ceat.  of  largin. 

SavER  StJt-pHocARBoiATB.  Sxlberol — Introduced  by  Zanardi  as  a  substitute  for 
•ilver  nitrate,  this  substance  has  been  considerably  used  in  ijonarrhan,  and  as  a  sur- 
gical germicide,  especially  in  connection  with  the  eye.  It  is  asserted  that  (he  two-per- 
cent, solution  is  well  borne  by  the  conjunctiva,  and  that  when  used  as  a  substitute 
(or  Sliver  nitrate  ailbcro]  must  be  employed  in  twice  as  conixntratcd  a  solution. 
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SoLtJBLB  HtLVER.  Colloidal  SUlit.  Cullnrgid, — This  allotropic  form  of  rfw 
distoverFd  by  M.  Carey  Lea  iu  IHttl,  occuth  oa  a  bluisli  or  green-colorMl  nam.  Ii 
makes  wilh  waler  u  deep  red  erolut.ioTi,  which  ia  preripitaled  fiy  the  a/ifliiioiiol*! 
solulionfi.  Sfjlutile  eilver  whk  originally  employed  by  Cred^  ua  u  non-poisonoui  |P- 
micide,  la  be  used  for  internal  medication  in  various  sITections,  euch  as  •rjtitn*. 
iliphlheriii ,  (ind  htbfTculosi*.  At  first  he  exliibited  it  by  inunclions.  fon^in 
graina  at  one  time  for  tile  adull,  but  later  gave  five  to  Icn  gramme*  of  linon- 
per-eent.  aolutioa  hypodermi cully  or  intmvenoualy.  The  harmlessuea  of  ibM 
intravenous  injeelions  has  been  roniirmed  by  Miiller,  who  also  affinns  that  iu  Kfii 
ditauies  cuUurgol  niuy  lie  given  wilh  as  much  tniKt  as  antiloxjn  in  diphtheria  Tit 
value  of  the  remedy  is,  however,  very  doulitfiil.  The  cxperimenla  of  George  Bnuw 
liBve  shonTi  that  eollargol  is  precipila.t«d  by  gelatin  or  bouillon;  that  il  is  notiolid^ 
in  blood  aenun  although  it  remains  dissolved  if  the  solution  of  it  be  mixed  wilhtii 
serum;  iLut  the  germicidal  properties  of  it  are  very  feeble, — twelve  hoim' rotiliil 
wilh  the  one-per-ccnt.  solution  of  it  being  reiiuired  to  kill  most  [luthogetielichKWrm; 
that'  when  given  subculuincously  or  intravenously  it  has  no  appatent  effpci  ii|oi 
unimals,  and  that  granules  of  silver  can  be  found  later  at  the  [^aees  of  injenie, 
finally,  lliat  whether  given  witli  infected  matter  or  injected  after  the  nslenil,  a 
the  lower  animaLi  it  Ims  no  influence  over  the  prooessea  of  infection  or  upon  tk 
lla('lenI^idal  power  of  the  blood.  Tlie  ehtlls  and  other  coastitutional  distiir^iwiM 
which  were  formerly  produced  by  the  intravenous  injei^tiotia  of  eollargol  wew  [job- 
ably  due  to  the  presence  of  impurities  in  the  solutions  used,  aod  the  wliole drift li 
present  evidence  ia  to  show,  that  eollargol  probably  never  cireulalea  in  tlte  blood  W 
any  extent,  and  that  it  is  physiologically  inert. 

Argosin.  SUv«t  Caseinalr. — An  albuminous  preparation  of  silver,  rwdilj' 
soluble  in  warm  or  albuminous  water,  has  been  highly  recommended  in  laSua- 
malions  due  to  gonocacn.  Its  ten-per-cent .  solution  ia  said  to  produce  no  j»io. 
even  in  acute  cases  it  may  be  used  freely. 

IcHTHAKGAN,  SUver-Otio-mlphanale.—'^^s  compound  of  silver  and  irhihtol 
contains  about  thirty  per  cent,  of  silver  and  fifteen  per  cent,  of  Wphin 
It  is  a  brown  amorphous  powder,  readily  soluble  in  water,  glyrerin,  and  dilw 
alcohol,  but  insoluble  in  absolute  alcohol;  and  is  precipitated  from  its  silulicD  bj 
aodiuin  chloride  and  albumin;  the  latter  precipitate,  however,  being  rrdistdnd 
by  an  excetis  of  albumin.  It  is  stated  to  add  to  lie  germicidal  and  antiphki^i' 
influences  a  distinct  locally  anesthetic  power. 

According  to  the  researches  of  Aufnscht,  ichlliargan  is  mucli  more  deWrurtiw 
l.u  gonorrhoail.  pyogenii;,  diphtheritic  and  typhoid  germs  than  is  either  collnidiu 
silver  or  protargol,  its  oue-per-cent.  ointment  lieing  as  active  as  the  fifleeD-p^'- 
cent.  of  eollargol.  Acwirding  to  H.  G.  Wood,  Jr.,  this  preparation  does  not  ditto 
ej««ntiatly  in  itJ4  physiological  actioQ  from  the  ordinary  salts  of  silver.  Buth  .^ii!- 
recht  and  Wood,  Jr.,  have  foimd  that  Ichthargan  is  much  less  toxic  than  bI<k 
nitrate.  The  experimenta  of  Derby  aa  well  as  of  Aufrocht  indieale  that  tcWhirpn 
is  even  more  actively  germicidal  than  silver  nitrate, 

Ichthargan  is  being  very  largely  used  in  gonococcal  and  other  infective  disew"      . 
of  the  mucous  membranes;   also  in  various  infected  ulcerations  and  skin  diKuv 
It  has  been  especially  commended  in  various  forms  of  rhimlis.  ImuaUiti*,  liwyvft'. 
and  other  aflcclions,  chronic  and  acute,  of  the  upper  respiratory  mucous  menib™*, 
either  applied  in  apray  of  the  glycerin  solution  varjnng  from  four  lo  ten  per  teal, 
or  less  freely  in  solutions  up  to  twenty  per  cent.     The  atrcnglh  of  the  irhihiipi' 
s<ilutioti  varies  in  ynnorrAon  from  1  :.W0  to  1:3000  for  injections;   from  l:2000lo 
1:5000  for  irrigation;   one  to  three  per  cent,  in  inst illations.     In  tTochi-ma,  (»»*' 
rhaat,  and  other  in/eclii-e  eonjundivUif^,  the  one-  to  three-pcr-cenl .  soIuliM  IW 
be  applied  with  a  brush;  1:1000  used  as  a  wash.     In  cctema,  uUfraliaiti.  fHf^^^^ 
mons,  va^nUis,  and   tjfniphamjilvi,  the  ointment,  varying  from  one  to  tiftWDpe^^^ 
cent.,  ia  advised,  well  rubbed  into  tlie  adjacent  thoroughly  cleansed  healtb]' 
and  also  applied  directly  to  the  alTectad  surface  if  it  be  exposed. 
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IcbUiMi^Hi  h«E  kbo  hem  kdmiuknowl  inlenuDy  triih  afonrwid  uui  cxkiDmiI 
iHolu  br  tbe  relied'  of  gmttritvi.  aitd  wprciHilr  nf  paMrir  viirrn.  TVnr,  oiw-twfntirtii 
to  (MiB^i^th  of  ■  grsin  m  hid!  an  Dima<  of  w&I«r  on  ui  cn^y  nonucli. 

PBCrrABQOi. — The  chmninl  Himbinfttiofi  of  (ohnt  uid  rmttdn  ocfurs  w  •  fine. 
JcflcnriBh  powder,  raadily  aoluhlp  in  mid  mnr.  Iw  noluiion  is  prfcipiTJit^  by 
albumia,  by  dilutr  Boliitions  iif  Bodiom  rhloridc,  or  br  dilute  ftcidn  and  idkaliiw. 
It  IP  mjd  to  contain  eight  per  cent,  of  ntetAUir  sih'«r.  Mid  w»s  nrifrinaltr  pmptwpd 
bj  IVofenor  Xieaser  as  h«\-ing  thf  antiapptlr  propnt.ioi  nf  I^  nilvrr  snlts,  Mtd  hein|t 
sbk  U>  penrtimtr  tiaBues  on  account  of  its  not  coagulaiin^  albumin.  Aocordinfc  to 
tile  experimenU  of  IVcil  je&n.  Athanasion,  and  Compamiro,  the  inject  ion  of  proiAr- 
pdi&totiiejaK''^^ciii  of  tbe  dagprodu(««  in  a\-nyfev  minutes  a  fatal  pulmonary 
csdmia,  prohafaty  due  to  depoeilion  of  ejlvtir  and  conapqumt  nxvhanical  olKlriic- 
tion.  Protaj|;o]  has  been  much  uaed  in  gonmrhaa,  injirtivt  mniuniiiriti*  of  \-anoiui 
fonna,  m  well  ae  in  injtcud  wmmiU.  In  fronorrhoia  it  may  he  uiwd  in  RlrmgitbA 
Tarying  from  on«~haU  to  two  per  omt.,  according  to  the  mode  of  pmploymrnt. 
In  inferted  wounds  a  len|;tlKiied  apfJication  nf  the  fire-per-f<en1.  fHiliitioD  nMy  Iv 
made,  or  li>e  powder  itadf  used  by  duminf,  nr  a  l^n^nTHienl.  oinintntl  ap)il>od. 
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FAMILY  IL— TONICa 


IRON. 

Ibon  ia  official  in  the  U.  S.  Pharmacopoeia  in  a  metallic  state,  as 
well  as  in  a  large  number  of  salts.  The  salts  may  be  conveniently  di- 
vided into  two  groups,  the  soluble  and  the  insoluble.  The  soluble  salts 
of  iron  may  be  further  divided  into  two  groups,  those  in  which  the  base 
is  combined  with  an  inorganic  acid  and  those  containing  an  organic 
acid  radical.  The  latter  class  include  the  ^'.1^ious  citrates  and 
tartrates  and  are  frequently  spoken  of  as  the  "scale  salts"  of  iron 
from  the  fact  that  they  occur  in  thin  transparent  scales,  mostly  of  a 
garnet-red  color — except  the  iron  and  quinine  citrate,  which  ia 
greenish-yellow. 

OfHclal  Preparatkms :     (The  important  ones  are  marked  with  t) 

The  soluble  solid  preparations  of  iron  are  as  follows: 

Feiri  t^andum  (22  per  cenl.*) 1  grain  (0.06  Gm.). 

t  Ferri  Pboephas  Solubilis  (12 percent.) 5  graina  (0-3  Gm.). 

Ferri  Pyrophosphaa  Solubilis  (10  per  i-enl.) -5  grains  (0.3  Gm.). 

Fern  Sulphas  (20  per  cent.) 2  grains  (0.13  Gm.). 

Ferri  Sulphas  Eisiccatus I  grain  (0,06  Gm,). 

Ferri  Sulphas  Granulatus '2  grains  (0.13  Gm.). 

Ferri  et  Ammonii  Sulphas  (ll..")  |KTceiii.), .  -i  ((mins  (0.3  Gm.), 

Feni  Citms  (16  per  cent.) 5  grains  (0.3  Gm.). 

t  Fern  et  Ammonii  Citraa  (16  per  cent.) .'>  grains  (0.3  Gm.). 

Ferri  et  Ammonii  Tartras  (13  per  cent.) .  'i  grains  (0.3  Gm,). 

t  Ferri  et  Potassii  Tartras  (15  per  cent.) T)  grains  (0.3  Gm.). 

Fernet  Quininai  Citrss  (13.5  per  cent.) 5  grains  (0.3  Gm.). 

Ferri  et  Quiniwe  Citras  Solubilis  (13.5  per 

Mnt.) ■')  grains  (0.3  Gm.). 

Ferri  et  Strychninte  Citras  (la  per  cent.).  .  .  .2  grains  (0.13  Gm.). 

The  insoluble  solid  preparatiuat  arv; 

IFemim  (Iron  Wire) ,      Xol  wtcd  internally, 
t  Ferrum  Rcductuni  (90  per  teul.) "J  to  .i  gniim  (0,1H-0.3  (im.). 
f                                      Ferri  Carbonaa  Saeeharalus :i  to  .'i  graicus  (0.2-0.3  (im.). 

I  t  Massa  F'erri  Carl>onatiH  [Valid 's    Mitss]   (20 

I  per  cent.) H  to  ."i  gr.iiiis  (0.2-0,3  (Im.). 

I  t  PiluUe  Ferri  Carbonalis  [Hkiiil's  |>ilb<]. .    .    .    1  (o  :i  pilU, 

Ferri  Hypophoaphis  (22  per  cent.) 3  grain-s  (0.2  Gm.). 

j  Ferri  Hydroxidum 4  to  1  ounce  (15  to  30  Gm.). 

I                                   t  Ferri  Hydroxidum  cum  Mugnesii  Oxido   . .     *  to  4  fluidounccB  (15-120  C.c). 
-|  PiluUe  Ferri  lodidi 2  piUh. 


*Thep«rc«DlAC<sfiveji  rrf«r  ii  (he  proponiuu  "i  mi-inltii-  inm  prrBPiii. 
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The  liquid  prepantiona  containing  iron  are: 

Liquor  Ferri  Chloridi  (10  per  cent.) 3  to  5  nunims  (0.2-0.3  C.c). 

t  Tincture  Ferri  Chloridi  (4.6  per  cent.) 10  to  30  minims  (0.6-2.0  C.c.). 

t  Liquor  Ferri  Subsulphatia  (13.6  per  cent.). 3  to  S  minimB  (0.2-0.3  C.C.). 

Liquor  Ferri  TerBuipbktis To  make  the  Hydroxide. 

t  Liquor  Ferri  et  Ammonii  Acet»tis  [Bosh- 

wd'b  Mixture] 4  fluidracbms  (15  Cx.). 

Glyceritum   Ferri,  Quininte  et  Strychnime 

Fboefdiatum 15  mlnimii  (1  C.c). 

Syrupua  Ferri,  Quinius,  et  Stryctuunn  Pbos- 

phfttuin 1  fluidrachm  (4  C.c). 

t  ELxir  Ferri,  Quininte  et  Strychnine  Phoa- 

phatum  [TrifJe  elixir] 1  fluidrachm  (4  C.c). 

t  Syrupus  Ferri  lodidi 15  to  30  minims  (1-2  C.c). 

tMiatura  Ferri  Coroposita  [Griffith's  mixture]  }  to  1  fluidounce  (15-30  C.c). 

Vinum  Ferri 2  fluidrachms  {8  C.c). 

Vinum  Ferri  Amarum 2  fluidrachms  (8  C.c). 

Absorption. — Iron  is  u  constituent  part  of  many  tissues  of  the 
body,  but  is  especially  abundant  in  the  red  blood  corpuscles.  Among 
the  older  chemists  Quevenne  taught  that  the  exhibition  of  the  salts 
of  iron  had  little  influence  upon  the  amount  of  iron  in  the  urine. 
This  fact  was  confirmed  by  Bunge  and  since  then  by  numerous  other 
chemists  and  gave  rise  to  the  belief  by  some  that  Ihe  ordinary  salts 
of  iron  were  not  absorbed  into  the  blood.  This  theory  had  at  one 
time  a  large  following  and  led  to  the  manufacture  of  a  large  number 
of  preparations  in  which  iron  was  supposed  to  be  present  in  the  form 
more  nearly  resembling  the  combinations  in  which  it  was  found  nor- 
mally in  the  body,  and  which  are  generally  known  as  "  organic  salts  " 
of  iron.  In  the  light  of  more  recent  investigations,  however,  there 
appears  no  longer  to  be  any  room  for  doubt  that  the  Pharniacopa-ial 
salts  of  iron  are  absorbed  from  the  intestinal  tract,  nor  does  there 
appear  any  g«K)d  reason  to  believe  that  the  so-called  organic  prepara- 
tions of  iron  have  any  advantage  over  the  older  combinations  of 
this  metal. 

The  mo6t  important  argumenis  wliich  were  advanced  against  the  abeorUability 
of  inorganic  iron  llirough  (he  inimtinat  tracttt  are:  First,  that  the  quantity  of  iron 
in  the  urine  is  no)  notHbly  incrpaned  after  the  administration  of  iron  by  the  mouth; 
second,  that  the  amount  of  iron  in  the  urine  is  increased  after  the  hypodermic 
adminJHt ration  of  iron;  third,  that  the  aystem  requires  extremely  small  quantities 
of  iron,  not  over  10  miltigramtncs  a  day  for  the  ordinary  man.  These  facta  have 
been  bo  abundantly  confirmed  that  they  do  not  permit  of  contradiction,  but,  on  the 
other  liand,  the  conclusions  drawn  from  (hem  are  not  logically  justt6ed. 

To  the  first  reason  may  be  answered  that  abnence  of  urinary  elimination  ia  not 
proof  of  non-abeorption;  it  is  periedly  conceivable  that  other  organs,  especially 
the  intestinal  tract,  might  eliminate  the  iron  from  the  system,  or  tliat  it  might  be 
stored  upforconsiderableperiodHof  tiniein  theBystcm.  E.tperimentation  has  shown 
that  this  is  the  real  exj^nation  of  (he  failure  to  find  iron  in  the  urine.  Thus  Golt^ 
lieb  obtained,  after  the  hypodermic  administration  of  iron,  nearly  ninety-seven 
per  cent,  of  the  Injeeted  iron  from  Ihe  feces,  while  Cottlieb,  Jacobi,  and  Zaleski, 
all  present  evidence  lo  show  that  irim  is  Ntoied  up  In  the  liver.  To  the  second  argu- 
ment, while  il  is  Inie  thiil  the  ijiiantity  of  iron  in  the  urine  is  Increased  after  the 
hi,-pnileriiii<'  :idniini.-<lrai Ion,  [lie  unioutit  which  juk.-h.'h  nut  Ihrougli  the  kidney  Is 
miich  smaller  tlian  that  wliicb  is  eliminated  by  the  intestinal  tract.    The  third 
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proper  administration  of  the  metal  to  healthy  man  would  produce 
an  excess  of  the  red  blood-corpuscles,  but  more  recent  investiga- 
tions, while  somewhat  discordant  and  not  conclusive,  have  unsettled 
this  belief. 

The  experimentfl  o!  Nasso  upon  dogs  are  in  favor  of  tho  older  view,  wiiilp  tliose 
of  E.  C.  Culler  and  E.  H.  Bradford  are  ia  oppoaition  to  it.  The  first  obti^rver,  giving 
iron  with  fat,  noted  that  the  specific  gravity  of  the  blood  roeo  from  1052  lo  10B0.8, 
and  the  anwiint  of  the  metal  in  the  Wood  from  0.477  lo  0.755  per  thousaml  parlji, 
both  the  result  of  increaKB  in  tho  corpuscular  element.  Cutler  and  Bradford  experi- 
mented upon  nuin,  using  the  tubeit  of  MuIusiifz,  the  rentilt  being  flight  diminution 
of  the  red  blood-disks.  A-s,  however,  the  expt'rimenlH  «-ero  only  Iwo  in  number, 
and  the  aiibjecis  nut  uixler  romplele  control  a^  Id  conditions  of  life,  theae 
observationn  can  liardly  lie  I'onstdered  conclusive. 

It  appoint  to  tie  a  wcU-eMiabllslicd  fact  that  one  of  the  functiotw  of  tile  red 
blood-corpu.sc lea  is  to  convert  oxygen  into  ozone,  wliich  ia  the  efficient  form  of  the 
element  in  ihe  syBtem  (itee  A.  Siifwe).  The  iron  oxide  outsida  of  the  body  certainly 
poascnses  an  ozonizing  power  similar  to  tliat  of  the  red  disk.  Thus,  a  xpot  of  iron 
mould— i.e.,  Iron  oxide — on  linen  will  in  lime  destroy  the  fabric.  The  reason  of 
this  U  the  corroding  action  of  the  oione  which  is  slowly  generated  by  the  iron  oxide. 
It  would  aecin  a  jiriori  probable  that,  by  increasing  oxidation  an  increase  of  the 
iron  in  the  blood  should  cause  elevolion  of  temperutiuc  and  increased  elimination 
of  urea.  The  .studies  of  W.  Pokrow.sky  liuve  Hhown  that,  in  ciuw.t  of  anemia,  after 
Ihe  exhibition  of  iron  the  tenipcraturo  docs  rise,  even  when  in  the  beginning  it 
was  not  below  normal,  and  tlial  simultaneously  there  ia  an  increase  in  Ihe  dally 
elimination  of  urea;  and  the  cxpcrimcntfi  of  Botkin,  as  quoted  by  ^asne  (we  have 
not  Been  the  original),  ealablish  the  same  fact  in  regard  to  healthy  men,  'Ihe  in- 
creo-sed  oxidation  cannot  lie  due  aimply  to  an  increase  in  the  niunber  of  the  red 
eorpu-scles,  for  while  the  latter  accrue  slowly,  Pukrowsky  found  that  the  tempera- 
ture sometimes  rose  within  five  houra  after  the  exhibition  of  the  Grat  dose. 

Therapeutics. — Leaving  out  of  consideration  those  cases 
which  may  be  spokpn  of  as  instances  of  "accidental  anemia," — i.e., 
anemia  due  to  hemorrhage,  poison,  starvation,  or  other  temporary 
cause,  which  has  passed  off  or  is  removable,  and  in  which  iron  may 
be  given  as  an  aid  to  the  rebuilding  of  the  blood. — we  find  that  prac- 
tically the  anemias  are  divided  into  two  sets:  those  in  which  there 
is  a  pronounced  lessening  in  the  percentage  of  hemoglobin  in  the 
blooti  but  not  a  corresponding  lessening  in  the  number  of  red  blood- 
cnrpu.scles,  and  those  in  which  the  red  blood-corpuscles  are  greatly 
diminished  in  number.  The  first  class  of  cases  is  typified  in  chlorosis, 
the  second  in  pernicious  anemia. 

Of  the  value  of  iron  in  chlorosis  there  can  be  no  doubt.  Thus. 
Simon  reports  a  case  of  chlorosis  in  which,  under  the  steady  use  of 
iron  for  si.\ty-four  days,  the  globulin  increased  from  30.86  parts  to 
90, SO  parts  per  thousand,  and  the  hemoglobin  from  1.431  parts  to 
4.598  parts  per  thousand;  and  Cutler  and  Bradford  have  obtained 
confirmatory  results  with  Malassez's  tubes.  In  most  cases  of  essential 
anemia  with  great  lessening  in  the  number  of  red  blood -corpuscles, 
typified  by  leukemia  and  pernicious  anemia,  iron  is  of  no  service 
whatever.  Unfortunately,  the  line  between  the  two  sets  of  cases  of 
anemia  is  in  nature  not  so  sharp  as  it  can  be  made  in  treatises,  and 
we  have  seen  cases  presenting  a  clilorotic  form  of  anemia,  in  which 
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anemia  failed  to  be  affected  at  all  by  iron  or  any  other  treat- 
it,    remaining   almost   as   persistent   and   unconquerable  aa  the 
^ood-lesion  of  leucocythemia. 

Almost  al!  the  preparations  of  iron  are  more  or  less  astringent, 

id  when  in  the  blood  very  probably  exert  a  direct  influence  upon  the 

sues,  contracting  them  not  merely  by  increasing  their  tone,  but 

by  acting  on  their  vital  contractility. 

Administration. — When  iron  is  used  as  a  hematinic  a  preparation 

lould  be  chosen  which  has  little  aatringency.     Among  the  most  use- 

for  adminisi  ration  in  pil!  form  are  the  mass  of  ferrous  carbonate  and 

le  reduced  iron,  while,  if  a  soluble  preparation  is  desired,  either  the 

>luble  phosphate  or  the  iron  and  ammonium  tartrate  may  be  chosen.* 

Spurred  on  by  tbe  theory  that  the  inor^nic  preparations  of  iron  are  not  ab- 
rbed,  pharniaceullcal  chemists  liave  put,  forth  many  organic  preparationa.  Of 
multitude  only  one  deserves  aoy  mention  and  that  ia  the  one  commended  by 
eberg  and  Marfori,  under  the  name  of  /frrfiltn,  a,  proteid  compound  con- 
lining  from  four  to  eight  per  cent,  of  iron,  which  is  affirmed  to  be  the  form  in  which 
iron  exists  in  the  liver,  and  out  of  which  in  the  body  the  hemoglobin  is  directly  made. 
There  is,  however,  neither  clinical  nor  exporimental  evidence  indicating  that  ferra- 
thi  is  Buperior  to  the  older  compounds.  Hochfiaus  and  Quincke  found  that  terraCin 
mmI  the  older  compounds  could  be  traced  tlirough  the  duodenum  into  the  mesen- 
teric glands  with  equal  farility;  and  in  an  elalxirate  study  on  the  absorption  and 
fmination  of  the  iron,  Cloetta  was  unable  to  perceive  any  difference  between  oi^nic 
d  inorgam'c  preparations  of  iron  in  relation  to  their  building  up  of  the  blood. 
There  are  persons  in  whom  iron  produces  headache:  this  can  in 
some  cases  be  obviated  by  the  use  of  laxatives.  The  observations  of 
M.  Petit,  N.  A.  Bubnow,  etc.,  that  the  iron  preparations  in  large  doses 
inhibit  the  digestive  processes,  throw  some  light  upon  these  cases. 
Our  experience  is  that  gouty  or  rheumatic  patients  bear  iron  badly, 
and  that  sometimes  its  exhibition  seems  to  aggravate  the  arthritic 
symptoms.  The  chief  contraindication  for  the  use  of  iron  is  the  exist- 
ence of  jAelhora  or  of  catarrhal  disease  of  the  gastro-intestinal  tract. 
hThe  peculiar  actions  of  certain  salts  of  iron  will  be  considered 
der  their  respective  preparations. 
All  of  the  salts  of  iron  have  chalylieate  properties,  although,  in 
■  the  ca,se  of  some  of  the  preparations,  their  other  effects  entirely 
outweigh  their  virtues  as  hematinics.  The  most  notable  of  these 
preparations  are  as  follows: 

ft  Solution  op  Ferric  Subsulphate,  Monsel's  solution,  is  actively 
I  astringent  and  is  used  chiefly  aa  a  styptic  for  the  control  of  local 
hemorrhages.  It  may  also  be  used  with  advantage  in  the  treatment 
of  hematemesis  in  doses  of  from  one  to  five  minima,  well  diluted, 
given  as  often  as  necessary.  In  overdose  Monsel's  solution  acts  as 
an  irritant  poison.  The  chemical  antidote  should  be  an  alkali  in  the 
form  of  soap  or  washing  soda.  Sulphate  of  iron  is  also  astringent 
but  is  much  more  irritant  and  comparatively  rarely  employed. 

•  Tl*  altaloidil  HJiopauDds  wilh  imn  are  vpry  indisiljle  pnpaialjaa",  beniue  Ihey  do  not 
--  iW  pnfiAimer  lo  VBfy  the  propDrtioa»ta  doata  of  tjie  two  mjEredteutd. 
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Tincture  of  Chloride  of  Iron,  although  widely  used  as  a  chalyb- 
eate, is,  on  account  of  its  astringent  projjerties.  much  more  likely 
to  produce  gustro-intestiual  disturbances  than  many  other  salts  of 
iron.  It,  however,  appears  to  possess  certain  pecuHar  properties 
wliich  make  it  valuable.  Decidedly  diuretic  and  escaping  through 
the  kidneys,  it  directly  affects  the  genito-urinary  mucous  membrane. 
It  is  much  used  in  chronic  Brighi's  disease  and  combined  with  tinc- 
ture of  cantharides  in  gleet.  In  erysipelas  it  is  con.stantly  employed 
with  remarkable  results,  controlling  the  disease  in  a  manner  not  yet 
understood.  Analogy  has  suggested  its  employment  in  other  ady- 
nanuc  affections,  such  as  diphtheria  and  pyemia,  but  its  value  in  these 
diseases  is  much  more  doubtful.  It  is  so  destructive  to  the  teeth 
that  except  in  the  toothless  its  use  as  a  gargle  is  unjustifiable;  and 
even  in  its  ordinary  therapeutic  use.  by  the  employment  of  a  tube, 
etc.,  the  teeth  should  be  protected  as  far  as  possible. 

Syrup  of  Ferrous  loniDE  combines  the  alterative  effects  of  iodine 
with  the  tonic  action  of  iron  and  is  largely  used  in  the  treatment  of 
scrofula.  It  has,  however,  no  advantage  and  several  disadvantages 
over  the  extemporaneous  combination  of  an  iodide  with  an  iron  suit. 

Ferric  Hydroxide,  also  known  as  sesquloxide  of  iron  and  the 
hydrated  oxide  of  Iron,  is  used  chiefly  as  an  antidote,  to  arsenic.  It  is 
formed  when  an  alkali  ia  added  to  a  solution  of  an  iron  salt.  In 
emergency  any  alkali  and  a  soluble  iron  salt  may  be  used  to  make  the 
antidote,  but  fcrri  hydroxidum  cum  magnesii  ozido,  of  the  U.  S.  Pliar- 
macopreia,  which  is  made  by  adding  an  excess  of  magnesium  oxide 
to  a  solution  of  ferric  sulphate,  has  the  advantages  that  the  magnesia 
is  non-irritant  and  is  itself  somewhat  antidotal  to  ar.senic.  As  the 
ferric  hydrate  is  perfectly  innocuous,  and  especially  since  it  acts  only 
when  in  excess,  it  should  be  very  freely  administered.  A  tumbler- 
ful of  the  ferric  hydroxide  with  magnesia  may  be  taken  at  once  and 
repeated  several  times  if  necessary. 

For  antidotal  purpcweH  ferric  hydroxido  should  be  freshly  prepared,  and  should 
he  so  nioiHt  as  (o  coiiatitule  a  magma.  Itx  virtueM  an;  deterioralred  by  age,  even  when 
it  is  kept  under  water,  and  are  entirely  destroyed  by  drying.  If  the  solution  of  the 
ferric  sulpluile  be  nol  at  Imiid  in  an  emergency,  the  chloride  will  yield  junt  as  useful 
n  product,  and  aodiuiu  carbonute  or,  better  still,  nui^e»:iiim  carbomile,  may  he 
Bubetllutcd,  if  circumstances  neceexilate  it,  for  the  ammonia.  The  precipitate  fullx 
at  once,  and  may  be  washed  by  putting  it  in  a  piece  of  muslin,  wiuecxing  out  the 
original  fluid,  and  then  pouring  on  some  fresh  water.  Of  the  precipitated  ferric 
hydroxide  a  tablespoonful  may  be  given  al  a  dose. 

Manqanebe. — The  salts  of  Manganese  have  been  supposed  to 
possess  therapeutic  properties  similar  to  those  of  iron.  The  metal 
manganese  certainly  exists  in  the  blood,  but  Its  salts  have  failed  to 
gain  the  confidence  of  the  profession,  although  highly  recommended 
by  Harmon,  of  Belgium,  and  by  P^trequin  as  an  adjuvant  to  the 
chalybeates.    In  Garrod's  experiments  upon  anemia  the  preparations 
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^f  manganese  fujied  to  be  of  service.  According  to  C.  C.  Gtnelln, 
le  sulphate  acts  as  a  powerful  cholagogue  on  the  lower  animals, 
id  Thomson  states  that  it  is  a  purgative  tn  man  in  doses  of  one  or 
ro  drachms.  Leand  affirms  that  the  manganese  oxide  is  thera- 
jutically  equivalent  to  the  preparations  of  bismuth  excepting  in 
%t  it  does  not  constipate,  and  that  it  may  be  used  with  advantage 
gaatralqia,  /M/rosi's,  and  similar  stomachic  derangements. 

Icial  Preparations : 

Mangani  DioMdum  Pnpcipltal  um 6  to  10  grains  (0.3-0.6  Qm.). 

Mangani  Ilypophospliis, 5to  10  graiiiB  (0.3-0.8  Gra.), 

Hangani  Siitphas 5  la  10  grain.t  (0.3-0.6  Gm.). 


MINERAL  ACIDS. 

Sulphuric,  hydrochloric,  nitric,  and  nitrohydrochloric  acids, 
hen  in  concentrated  form,  rapidly  destroy  all  organic  tissues,  and 
re,  therefore,  corrosives,  hydrochloric  acid  being  the  feeblest. 
Owing  to  its  abstraction  of  the  element  of  water  from  the  carbon 
of  organic  tissues,  sulphuric  acid  blackens  organic  matter  at  the 
me  time  that  it  destroys  its  texture:  nitric  acid  stains  organic  tissue 
deep  yellow  color;  nitrohydrochloric  aeid  produces  a  somewhat 
Bimilar  but  much  less  pronounced  discoloration.  In  the  detection 
of  poisoning  by  one  of  these  agents  the  color  of  the  stain  upon  the 

KersoQ  or  clothing  is  often  of  great  assistance.  Holes  made  in  the 
oen  by  one  of  these  acids  are  to  be  distinguished  from  those  made 
by  fire  or  mechanical  violence  by  the  pulpy  character  and  acid  reaction 
of  the  edges. 

The  general  symptoms  of  poisoning  by  mineral  acids  are  similar, 
Bnd  depend  for  their  severity  especially  upon  the  amount  and  the 
CODr«ntration  of  the  dose  taken,  although  sulphuric  and  nitric  acids 
are  more  powerful  than  is  hydrochloric  acid.*  Death  from  collapse 
ba£  resulted  in  two  and  a  half  hours,  but  months  may  be  required  in 
the  working  out  of  the  fatal  result.  The  symptoms  are  immediate 
pain  in  the  mouth,  gullet,  and  epigastrium,  violent  vomiting  (after 
sulphuric  acid  the  matters  may  be  tarry),  and  rapid  collapse  marked 
by  cold  wet  surface,  feeble  pulse,  and  suppressed  voice.  The  mind 
is  usually  clear  until  very  late  in  the  poisoning. 

After  a  small  do.se  the  chief  symptoms  may  be  connected  with 
the  upper  digestive  passages.  Thus,  Maukopff  has  recorded  eup- 
pur&tive  parotitis  largely  due  to  the  closure  of  the  duct  of  Steno. 
laceration  of  the  larynx  or  oesophagus  has  frequently  been  noted. 
Desquamative  nephritis  may  be  developed  several  days  after  sub- 
BJdence  of  the  first  symptoms.  In  a  case  of  sulphuHc-acid-poisoiiing 
corded  by  Maukopff,  the  urine  which  had  ceased  to  he  albuminous 
on  the  third  day  became  so  again  on  the  twentieth,  with  a  simul- 
taneous  development    of   casts    containing   blood-corpuscles ;     after 


death    tubular  nephritis  was   found.     Another  Bymptom  noted  | 
Maukopff  was  lEtercostal  neuralgia. 

After  death,  destruction  of  the  cesophagus,  stotnscb,  or  i!r 
passages  is  usually  found,  the  color  of  the  slough — black  afWniil- 
phuric.  yellow  after  nitric  acid — being  cliaracterislic,  ProbsUnr 
all  cases  in  which  death  does  not  take  place  too  early,  wiiiMji.-i  . 
degeneration  of  protoplasm  takes  place.  A.  D.  Kazowsky  \imI<iv 
that  this  involves  the  cells  of  the  he  art -ganglia,  which  wi^i 
parenchymatous  swelling,  followed  by  necrosis  of  the  ceils  ;inii  vii. 
olization  not  only  of  the  nuclei  but  also  of  the  general  protopk-: 

When  the  dose  has  not  been  sufficient  to  kill,  protractwl  ilin' 
from  local  organic  alterations  usually  results. 

The  treatment  of  a  case  of  acid- poisoning  consists  in  the  iniiw- 
diate  administration  of  soap,  chalk,  whitewash,  magnesia,  nr  ntto 
available  antidote.     Notwitliatanding  Christison's  condenmatim  li' 
the  alkaline    carbonates    as    too    irritating,    they   should  be  uv 
unhesitatingly  in  dilute  form  if  immediately  at  hand. 

Sulphuric  Acid.— Oi7  of  Vitriol  is,  when  pure,  a  colorless,  heo' 
liquid  which  on  exposure  to  the  air  rapidly  absorbs  moisture,  Tti 
official  acid  has  a  ep.  gr.  of  1.S26. 

Official  PrepanitloBS : 

Aciduni  Sulphiiricum Not  used  interaaHy. 

AcJdum  Siilphuricum  Dilutum  (10  per  cent.).  15  lo  30  minims  (1-3  C.«.), 
Acidum  Sulphuricuni  Aromaticum  (20  per 
cent,) 15  lo  30  minima  (1-2  C.c.l. 

Concentrated  sulphuric  acid  is  not  rarely  used  as  an  esrhatfitit. 
for  which  purjiose  il  is  mixed  with  finely  powdered  charcoal  so  is 
to  form  a  paste.  Appropriately  diluted,  it  has  l>oen  emplcyerf  as  i 
stimulant  and  astringent  lotion  in  rt-nereal  and  otlier  indolent  iilc(r>- 
Inlernally,  sulphuric  acid  is  very  useful  as  an  astringent  in  coUiqua- 
tive  sweats  (m'ghl-sweats)  and  in  profuse  serous  diarrh<Fa&.  ffe  hxn 
used  it  with  great  advantage  in  the  sudden  serous  vomiting  and 
purging  of  infanl.s  known  us  cholera  infantum. 

It  has  been  employed  with  advantage  in  cholera,  and  a  remarkshle 
series  of  observations  by  R.  G.  Curtin  at  least  furnish  good  reason 
for  further  testing  its  powers  as  a  prophylactic  against  this  disease.* 

Tlie  facts  recorded  by  Curtin  are  as  follows.  A  very  severe  epidemii;  <A  tbt 
disease  ceased  in  the  Insane  Department  of  the  Philadelphia  Almshouse  uriihia 
twelve  hrinrs  uftor  the  lunatii's  were  all  put  upon  the  tree  use  of  sulphuric  iciil 
lemonade,  the  only  new  oiwe  after  this  lieing  in  a  man  who  refused  to  use  the  profJiy- 
laetic.  Two  days  after  the  use  of  the  sulphuric  acid  was  stepped  two  new  laa* 
occurred,  and  the  epidemic  was  agiiin  arrested  by  the  use  of  the  acid.  In  the  sur- 
gical wards  of  the  Hospital  Department  the  acid  was  used  from  the  beginning  «( 
the  epidemic;  and  these  wards,  although  in  no  way  isolated,  were  the  only  pwti 
of  the  institution  unvisited  by  the  disease.    The  sulphuric  acid  probably  acted  bl 

"  It  if  very  pruboLle  1}inl  iiittfr  aci*.!^  are  equally  aulidolal  lo  thp  dioLeis  jccnn.  fiioK  Ridajd 
P.  SIronH  foiinil  riial  ihe  mjiiiljoii  -,f  -me  per  «Dt.  of  cUric  acid  Ui  wafer  iof^ctcd  idlh  the  Aolf^ 
f:enn  mtulc  it  nafe  lo  lirink, — ■ICeport  irvuernmenl  Laborautrirt,  FhUippine  Jaiandt,  S«p1.  1,  WUS. 
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producing  ui  exceeaive  acidity  of  the  aliment&iy  canal,  it  being  well  aasured  that 
Um  cholera  organism  will  develop  only  in  an  allcaline  condition  of  the  alimentary 
tract.  Thus,  the  dog,  whose  digestive  tract  is  highly  acid,  resists  the  action  of  the 
bacillus  unless  an  alkaline  carbonate  be  freely  given,  when  choleraic  symptoms 
appear  after  the  administiation  of  the  cholera  organism. 

Sulphuric  acid  was  formerly  used  in  kemorrkagea,  but  is  uow  rarely 
employed.  It  is,  we  think,  much  less  efficacious  than  are  some  other 
remedies.  In  acute  lead-poiaoning  the  dilute  acid  is  an  efficient  anti- 
dote, aud  in  white  lead  works  the  free  use  of  sulphuric  acid  lemonade 
by  the  employees  ie  said  to  be  advantageous  as  a  prophylactic  against 
the  chronic  poisoning. 

Administration. — Sulphuric  acid  should  be  given  properly 
diluted,  and  with  the  requisite  precautions  to  prevent  its  injuring 
the  teeth. 

Hydrochloric  Acid  is  a  colorless  aqueous  solution  of  hydrochloric 
acid  gas,  having  the  specific  gravity  of  1.158  and  containing  31.9 
per  cent.,  by  weight,  of  the  gas.  The  yellowish  tint  of  commercial 
hydrochloric  acid  is  due  to  the  presence  of  ferric  chloride,  or  organic 
matter. 

Official  Preparatlolu: 

Acidmn  Hydrochloricum  (32  per  cent.) Not  used  internally. 

Acidum    Hydrochloricum    Dilutum     (10    per 
cent.) 1.5  to  60  minima  (H  C.c). 

Hydrochloric  acid,  being  the  normal  digestive  acid  of  the  stomach, 
is  often  advantageous  in  cases  in  which  chronic  indigestion  is  connected 
with  the  failure  to  secrete  acid  in  the  stomach,  and  the  combination 
of  it  with  strychnine,  bitter  tonics,  and  aromatics  is  often  serviceable. 
In  the  so-called  "Swedish  plan"  of  treatment  of  typhoid  fever,  hydro- 
chloric or  other  mineral  acid  is  given  in  verj'  large  quantities. 
Although  the  method  was  at  one  time  much  in  vogue,  it  has  no 
justification  in  results,  and  is  to  be  avoided.  The  local  use  of  hydro- 
chloric acid  in  diphtheria,  made  famous  by  Brctonneau,  has  deservedly 
gone  into  oblivion.  As  a  poison,  hydrochloric  acid  is  the  most 
feeble  of  its  class,  recovery  having  occurred  after  the  ingestion  of 
an  ounce. 

Nitric  Acid  is  a  liquid  of  the  specifip  gravity  of  about  1.403, 
which  as  first  made  is  colorless,  but  by  exposure  to  the  light  acquires 
a  yellow  tint.  It  oxidizes  all  the  common  metals  except  gold,  and  la 
exceedingly  corrosive  to  living  tissue,  which  it  stains  an  indelible 
yellow.  When  diluted  it  converts  most  animal  and  vegetable 
substances  into  oxalic,  malic,  or  carbonic  acid. 

OfflcUU  PreparatloiM : 

Acidum  Nitricum  (08  per  cent.) X<il  used  iiilpmally. 

Acidum  Nitricum  Dilulum  (10  per  com,) l.'i  to  60  miniitis  (1-1  C.c). 
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When  taken  internally  in  small  amount,  nitric  acid  acta  la »1 
lant  upon  the  glandular  system  of  the  alimentary  canal,  and  in  i 
diarrkeca  appears  to  exert  an  astringent  influence. 

Nitric  acid  is  frequently  used  as  a  powerful  escharolic  in  pjun 
of  chancre,  venereal  or  other  warts,  iwspital  and  other  aciUf  yangrma. 
In  many  instances  in  which  formerly  it  was  relied  upon  il  h»»  beai 
replaced  by  antiseptic  measures. 

In  iU  employment  care  should  be  taken  lo  protect  the  sounil  Tisew  hf  d( 
ulil]  better,  by  a  liiyer  of  soap.     It  niny  be  applied  by  meaiut  of  a  splinter  el  I 
or,  if  it  IK  to  be  used  more  freely,  by  a  little  nuip.    When  it  luitt  peiietraiwl  m  i^^ 
ua  ia  desirable,  wa«liing  llie  port  with  wanii  soapeuds  will  prevent  (iir'lir-T  aciioa. 

Internally,  nitric  acid  has  been  used  in  low  fevera.  but  willi 
doubtful  advantage.     In  dj/spepsm,  in  chronic  kejialic  eoiigralwn.  iai 
the  oxalic  acid  diathtgis,  and  in  the  dysc.rasin  of  conaliliiiinnai  tyjiiiit 
nitric  acid  has  been  employed  with  advantage,  but  is  much  infe 
to  nitre  hydro  chloric  acid. 

In  1826  Hope  asserted  that  NiTRors  Acid  has  a  specific  aetiraH 
serous  diarrkaa,  including  the  sudden  acute  diarrhccas  of  hoi  Hinali 
and  in  the  chronic  di/senicries  nriginaling  under  similar  circunistanr 
The  formula  he  employed  ia  a*  follows:   R  Acidi  nitrosi.  fji;  MlituraJ 
camphora',  f^viii;    Slisce,  et  adde  Tinct.  opii,  gtl.  xl,     S.— A  fiitiilti 
part  to  be  taken  every  three  or  four  hours. 

Under  the  name  of  Ilopf'g  Camphor  Mijiurr  a  preparation  similar  to  thi>  bHj 
been  mui^h  u;<ed  (:Um/u''<i  CanipfioTa:  Aaitla,  N.  K.J  but  lias  graduaily  luxi  thcc 
fidence  of  the  pnifes«i(in,  chiefly,  we  believe,  becaiLte  on  Iheoretieal  giouuil 
original  fortiiulii  hiif^  been  departed  from.  The  Nitrous  Acid  of  the  iilwpt  a  <■ 
orainge-n?d  liiiiiid,  nhii  li  may  Ije  looked  iif")n  an  u  solution  of  nitric  oxide  in  oil« 
aeid.  When  il  is  diluted  with  water  it  iw  after  a  -short  time  converted  into  Minjfc 
nit.rif  iitid.  For  this  reafioti  it  luus  been  ftistonmrj'  to  aulwtitute  nitric  arid  iwll* 
Nitrous  .\cid  of  Hope's  origitml  fortmila.  It  should  be  noted,  however,  that  tie 
lutter  provided  oiily  sufficienl  of  llie  remedy  lo  lust  a  few  hours,  and,  as  the  rractiot 
which  ha.s  licen  sfxiken  of  reqnires  some  lizne  for  its  performance,  we  do  not  tliait 
that  iheorj-  in  tnilh  warranls  tlie  change.  Practically  we  liave  failed  wilh  ih 
new  formula,  when  immediate  relief  was  afterwards  obtained  by  the  use  <rf  ll» 
medicine  prepareil  according  to  the  old  plan.  Made  in  this  way  and  used  "Ut 
fresh,  Hope's  Camphor  Mixture  ia  a  very  efficient  though  disagreeable  reni«!j  i« 
seroxts  duirrhams  connected  with  disordered  secretion  of  the  liver  and  other  ghndi 
ot  the  ahnientary  canal. 

NiTROHYDRoriiLORif  AciD  is  made  by  mixing  nine  parts  of  nitrif 
acid  with  forty-one  parts  of  hydrochloric  acid.  If  the  acid  b* 
sufficiently  strong,  an  orange-colored  liquid  will  be  formed  wilh  ih* 
evolution  of  intensely  irritating  vajiors. 

After  standing  for  a  length  of  time,  the  reil  color  ot  freshly  mixed  nitrohydro- 
chloric  ueid  changes  to  a  golden  yclloiv.  It  is  in  (his  slate  tliat  the  L'.  S.  Phwiw- 
copteia  direciii  the  acid  to  be  u.sed.  By  longer  standing  the  golden  yellow  bensna 
lemon  yellow,  and  the  odor  of  chlorine  is  almost  entirely  lost.  These  changwM* 
ha.'itened  by  light,  hut  will  (M-ciir  in  the  dark  and  in  well-etopped  bottles.  Allhougb 
the  golden-yellow  acid  is  directed  by  tlie  Pliariiiacopceia,  yet  carefid  clinical  studi* 
have  convinced  us  tliat  the  acid  act.s  inucli  more  efficiently  when  freshly  jirefewl 
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nnd  of  a  deep  red  ciilor.     In  some  cities  it  has  seemed  to  uh  useful  only  when  in 
the  latl«r  tono.    The  lemon-yellow  acid  in  eomparalively  inactive. 

Official  Preparations: 

Afidum  NJIrohydrocliWicum 3  to  8  minims  (0.2-0.3  C.c), 

Aeiduni  Nilrohydn>cIiloricuni  Dilutum l/i  to  30  minimu  (1-2  C.c.). 

The  remedial  value  of  nitrohydrofhloric  acid  depends  chiefly 
Uptm  the  power  which  it  possesses  to  a  much  greater  degree  than  any 
other  of  the  miueral  acids  of  influencing  the  action  of  the  hvcr  and 
other  glandular  organs  of  the  alimentary  canal.  Originally  proposed 
by  Scott,  of  Bombay,  in  the  chronic  hepalilis  of  hot  climates,  it  haa 
been  used  with  great  success  by  Annesley,  Martin,  and  other  famous 
India  surgeons.  The  remedy  would  seem  ni>t  to  be  indicated  in 
hepatitis  with  high  fever  and  a  tendency  to  rapid  suppuration  so 
much  as  in  the  slower  form  of  ihe  affection,  which  normally  ends  in 
chronic  enlargement  and  induration  of  the  viacus.  Doth  in  the 
habitual  corigenltnn  nf  the  Urcr  and  in  the  milder  affection  kno^^^l  us 
biliouancaa.  whose  pathology  is  probably  a  torpid  condition  of  the 
small  glands  of  the  alimentary  mucous  nienibraiic  aa  well  as  of  the 
liver,  nitrohydrochloric  acid  has  yielded  in  our  hands  most  excellent 
results.  That  the  remedy  does  act  upon  the  liver  is  proved  by  the 
fact  that  in  these  cases  it  sometimes  produces  violent  bilious  diar- 
rha:a.  When  jaundice  depends  upon  ohstniction  or  u|x)n  any  of  the 
severer  organic  diseases  of  the  liver,  (he  itcid  is  of  little  if  any  use; 
when,  however,  Ihe  jaundice  depends  upon  torjjor  of  the  liver,  or 
even  when  it  is  catarrhal  in  origin,  the  remedy  may  be  of  great  service. 
Even  in  the  early  stages  of  cirrhosis,  while  the  liver  is  still  enlarged, 
nitrohydrochloric  acid  should  be  tried,  as  in  some  cases  apjinrently 
of  this  character  great  benefit  has  liccn  deriveii  from  its  use. 

In  those  fornis  of  chronic  diurrkna  in  which  the  disease  is  really 
an  intestinal  dyspeijsia,  nitrohydrochloric  acid  may  be  of  great  ser- 
vice. As  the  effect  of  the  acid  is  not  a  sudden  one,  it  is  evident  that 
it  acts  in  these  cases  not  as  an  astringent,  but  by  restoring  the  normid 
digestive  power. 

There  is  a  morbid  condition,  oxaluria,  probably  dependent  upon 
defective  primary  assimilation,  in  which  the  chief  symptoms  are 
general  malaise,  a  feeling  of  weakne^,  a  lack  of  elasticity,  and  a  very 
great  depression  of  spirits,  with  the  crystals  of  calcium  oxalate 
generally  present  in  the  urine,  and  in  which  nitrohydrochloric  acid 
produces  in  a  few  days  a  surprising  revolution. 

As  a  "blood-purifier"  the  acid  has  been  employed  in  const Hutional 
ty-philia  and  in  various  ulcerative  skin  affcctinns.  In  these  diseases 
it  no  doubt  does  good  by  improving  digestion  and  increasing  glandular 
action,  but  there  is  no  reason  to  believe  that  it  is  a  direct  alterative. 

Administration.— For  reasons  which  have  already  been  given, 
when  nitrohydrochloric  acid  is  administered  internally  it  should  be 
freshly  prepared;  and,  as  the  changes  which  have  been  s[M)kcn  of 
take  jilace  more  rapidly  when   the  acid  is  mixed   with  water,   the 
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diluted  nitro  hydro  chloric  acid  is  an  Ineligible  preparation.  As 
hastens  its  deterioration,  the  acid  should  always  be  kept  In  a  dart 
bottle  with  a  glass  stopper.  Directly  after  mixing  the  acida  iLr 
evolution  of  gas  may  be  so  great  as  to  neceasitat*  Ita  being  alloiwi 
to  escape,  .\fter  six  or  eight  hours,  however,  the  bottle  should  l* 
closely  stopped.  The  acid  should  be  properly  diluted,  and  takm 
through  a  tube  after  meals. 

In  chronic  hepatic  diseases  the  external  application  of  the  wJ 
appears  to  give  even  better  results  than  its  internal  uae.  In  Indii 
according  to  Sir  Ronald  Martin,  the  bath  is  used  as  follows; 

Take  Hydrochlorie  acid  f^iii, Nitric  acid  fjii, Water  (^v.  Mix.  TvopUn 
o(  water  and  six  fluidouncea  of  the  above  mlxtixre  suffice  for  a  bati,  which  wjl  tnf 
Gt  for  use  during  three  days,  provided  half  a  fluidouuce  of  acid  a-od  a  pini  ol  nV 
are  added  morning  and  evening.  The  bath  must  of  course  be  given  in  wooden* 
eartheswa.ro  vessels,  and  if  it  becomee  necessary  to  narm  it  only  a  ponloii  ihaN 
be  heated  and  the  rest  then  added.  In  urgent  cases  the  whole  body  ni»yt«» 
mcised  in  the  bath;  but  generally  s  foo1>-bath  is  preferable,  the  Inside  of  Uk  Uiifti 
and  arnia  and  the  hepatic  region  being  at  the  same  time  sponged.  The  latliilinil 
be  repealed  twice  daily,  lasting  each  time  for  ten  or  fifteen  minutes. 

We  have  had  no  experience  in  this  method  of  using  nilPiliydD- 
chloric  acid,  but  have  derived  great  benefit  from  the  applicslion  i'' 
the  acid  over  the  hepatic  region. 

A  large  piece  (eight  by  ten  inchee)  of  spongio-piline,  or  of  canton  Saanfl  i,*^ 
layers),  should  be  wrung  out  in  a  lotion  oE  a  8trengt.h  varying,  according  u ll> 
irritability  of  Ihe  patienl's  akin,  from  one  to  three  fluidrachma  to  thr  pinl.u^ 
applied  over  the  right  hypochondrium,  and  covered  wllh  a  piece  of  oiled  dDki^ 
ported  by  a  bandage.  The  application  soitietimos  ukuses  a  prickhng  seiunlloii, ■>" 
after  a  time  may  produce  a  profuse  local  sweating.  The  dressing  may  lit  W  ■• 
from  half  an  hour  to  an  hour,  and  be  repeated  three  or  four  times  a  dny:  »i™ 
putjenis  can  wear  it  almost  continuously. 

Phosphoric  Acid — ^Orthophnsphorii.-  add  (H^PO,)  results  It"" 
the  burniiiE  nf  phosphoruN  in  the  air,  but  is  prepared  conimerciallf 
by  thf  iiction  of  sulphuric  acid  upon  bone-aah,  which  consist* t' Ml 
of  calcium  phosphate.  The  official  acid  contains  eighty-five  perMot, 
of  the  tribaalc  acid  of  chemiats.*  It  is  a  colorless,  inodorous.  sW 
liquid,  of  a  syrupy  consiatence,  which  has  a  very  acid  reaction,  M" 
i.s  rorrosive  to  iinimiil  ti.saues. 

Therapeutics. — I'liosphoric  acid   has  been   used    considerably  V 
a  tonic  and  alterative,  eapeciiilly  in  scrofulous  diseases,  but  BceWi'^ 
have  no  other  value  than  that  of  a  very  feeble  and  doubtful  siimui"'' 
to  the  digestive  apparatus 
Official  Preparations: 

Acidum  fhosphorii'iuii .'  in  1(1  minims  (0.3-0.6  Go.). 

Acidum     Phosphoricum     DihiiiLm     (10     per 

cent.) i  lo  1  fiuidrachm  (2-1  Ct). 

SodJi  PhoHpha.s  | 30  grains  (2  Gm,). 

Calcii  Phosplias  Priceipitu.iu.'i 16  grains  (1  Gm.), 


•  If  haf  been  aflirTned  IhnI  llip  bihoKi*-  iDirnphntphnnt  arid  \s  ^  c&rHia<T  4<]«1ive  ("tB*/*"- 
t  V'ot  clMcripTion  of  F^odium  plio^pliul^  ;l^  a  i^utharlic  aec  p.  50S. 
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Calcicu  Phosphate. — Precipilated  Caicium  PkosiAaif  is  a 
white,  inodorous,  tasteless  powder,  almost  insoluble  in  water  or 
alcohol  but  soluble  in  dilute  acids.  Calcium  phosphate  is  an  abun- 
dant ingredient  of  bone,  but  also  exists  in  notable  quantities  in  all 
the  tissues,  and  is  probably  as  essential  to  their  health  as  to  that  of 
bone.  Whenever  it  is  taken  out  of  the  food  of  animals,  although 
they  be  otherwise  well  fed,  sooner  or  later  they  waste,  sicken,  and  die. 

Choesat  f«d  pigeons  exclusivety  on  com  ronUuning  very  Ittlle  of  the  calcium 
I^ioflph&te,  and  found  that  after  some  months  they  wasted,  weic  aiTecled  with 
diurfaiEa,  and  died.  According  to  HolofT,  a  herd  of  con-a  which  had  been  fed  upon 
hay  from  a  certain  meadow  neic  very  much  out  of  health,  and  Buffered  from  fragii- 
ita*  otnum.  On  examination,  the  bay  was  found  to  be  nearly  fir^e  from  earthy 
nits,  and  upon  bone-meal  being  given  to  the  con-a  they  rcco^'ered  their  health  in 
four  weeks.  The  same  authority  further  stales  tiiat  in  some  meadows  with  which 
be  is  acquainted  the  disease  is  endemic  among  the  cows  because  the  grass  is  so  poor 
jn  i^oephates.  Haubner  also  affirms  that  cattle  fed  exclusively  upon  potatoes,  or 
upon  roots  very  poor  in  phosphates,  fail  to  fatten,  become  weak,  and  are  likely  to 
■uffer  from  caries,  but  that  if  the  calcium  phosphate  be  given  they  rapidly  imp^a^■e; 
■nd  E.  Voit  states  that  rachitis  without  emaciation  can  be  produced  in  three  or  four 
weeks  in  young  dagp  by  taking  the  calcium  phosphate  out  of  the  food. 

Hegar  has  considered  the  absorption  of  the  calcium  phosphate, 
when  given  as  a  medicine,  very  doubtful,  because  when  he  exhibited 
it  freely  there  was  no  increase  in  the  amount  of  the  phosphoric  acid 
or  of  the  earthy  bases  in  the  urine.  Boker,  on  the  other  hand,  has 
found  that  if  the  drug  be  given  to  those  wet-nurses  whose  milk  con- 
tains an  abnormally  small  amount  of  phosphates,  the  milk  soon 
becomes  rich  in  the  earthy  salts,  and  L.  Perl  has  foun<l  that  adminis- 
tration of  the  phosphates  is  followed  by  an  increase  in  their  amount 
in  the  urine.  Further,  Albert  Riesell  hiis  shown  thiit  the  phospluilps 
are  eliminated  by  the  intestines,  and  therefore  thiil  oven  if  it  were 
a  fact  that  their  renal  excretion  is  not  iiugmonted  by  their  adminis- 
tration, it  would  not  prove  that  they  are  not  iil).si)rl>ed.  Teissier 
has  found  that  in  the  early  stages  of  phthisis  Ihpre  is  a  very  great 
increase  in  the  excretion  of  the  earthy  piinsphates  by  the  kidney, 
and  the  researches  of  Beneke*  are  said  to  have  shown  that  this 
increased  renal  elimination,  which  plainly  occurs  in  several  allied 
diseases,  is  not  accompanied  by  any  increase  in  the  amount  ingeste*! 
in  the  food  or  decrease  of  the  amount  eliminated  liy  the  intestines, 
and  that,  consequently,  there  is  a  very  decided  wasting  of  the  normal 
phosphates  of  the  body.  This  being  so,  the  use  of  phosphates  in  Ihcsc 
diseases  is  as  rational  as  that  of  iron  in  anemia. 

Therapeutics. — According  to  Dusart,  (o  Uenekc,  and  hi 
Teissier,  the  discuses  in  which  the  calcium  phosphate  is  especially 
indicated  are  rackiiis,  osleomalacia,  phthisis,  and  scrululosis.  It  is 
evident  that  the  indications  for  the  earthy  salts  are  very  strong  in 
the  first  two  of  these  affections,  and  clinical  experience  has  certainly 


•  W*  lla^'^  no!   t>acl  aocr?*?"  In  Ihe  otIhiiioI   nir-nmir  'ft  Ilfijcki.  *Ziir  tl''i'dtiiithg  'leu  I'f"fiipf\'irit. 
K"tkt9  in  lApHi'ln^.  HI''  theriilt^iit,  Hi'liihnnv.  Marhurif,  ih~\l  .    N-<'  Sthmtii*'*  Jiiltib..  rb.  I'iK. 
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borne  out  the  results  of  a  priori  reasoning.  In  scrofuloeU  the  call  fa 
the  drug  is  not  so  plain;  but  Beneke  states  that  in  many  rases,  3 
the  urine  be  examined,  it  will  be  found  (o  be  abnormally  rich  in  eartbr 

phosphates,  and  that  under   these  circumstances  Ihe  remedy  b  o( 
the  greatest  value.     Cases  are  not  rare  of  children  of  slow  del'elo^- 
meut.  often  seemingly  well  nourished  and  robust,  and  yet  really  pifc 
and  with  flabby  flesh,  but  without  any  distinct  sj'mptoms  or  mute 
of  scrofulosia  or  of  rachitis.     Under  these  circura-stances,  llw  child 
is  in  a  condition  allied  to  that  of  the  diathesis  spoken  of,  and  raloiua 
phosphate  is  serviceable.     In  cases  of  delayed  imion  after  jtndm 
the  present  remedy  is  seemingly  indicated,  especially  since  Ikatt 
has  experimentally  proved  that  when  given  to  animals  whoso  tmiw 
have  been  broken  it  hastens  union  and  makes  the  cullus  iiliiinrtiHilF 
heavy  and  firm.    Calcium  phosphate  has  been  recommended  intai> 
ous  diseases  other  than  those  mentioned,  but  its  value  in  Ihemi 
much    more   doubtful.      Bennett   cnniniends   it   in   chronw  jAlIm; 
I'iorry.  in  injphiUiic  iKrioHtUisj    Beneke,  in  syfikrlilir  yiimmnla:  '^'f 
nian,  and.  also   Kugelmann,   in  the  menorrhatjia  of  aneiiiii'  »innra. 
Beneke  calls  attcnlion  In  Ihe  ust!  of  it  during  pregnancy,  iimi  Wi"» 
that  it  exerts  an  influence  on  the  fcctus,  so  that  women  wlmluw 
borne  only  rachitic  children   will  bring  forth  healthy  tiffsprint 

Administration. — Calcium  phosphate  is  usually  admintslWBl 
dissolved  by  means  of  lactic  acid  in  conjunction  with  cod-livn'ul 
especially  as  the  so-called  emulsion  of  cod-liver  oil  and  ladophw^ 
of  lime,  which,  when  properly  prepared,  contains  fifty  pcrreiil.  n 
cod-liver  oil  and  two  grains  of  the  calcium  phosphate  to  the  drsrtint 
Dose,  one  to  four  teaspoonfuls. 

HYi'oruospiKiiious  Ar  in  in  never  used  inlornally  in  a  jmrf  "m- 
liiliipii,  but  various  cninbiiiallons  of  it  with  mineral  buses  ami  all*- 
loids  have  been  largely  used  as  tonics  and  reconslrui-tives  in  tin 
debility  of  jilitln'sif!.  ueunisfhcniti.  and  allied  conilition.-i.  In  ourwperi- 
encG  these  cnmhiimliniis  have  seemed  to  exert  no  other  influeut-e in 
disease  tliaii  ihat  of  their  active  ba,'ies.  According  to  the  rpwarfhs 
of  Paquelin  and  Joly  and  of  A.  Boddaert.  the  Iiypophft'ipliiics  aff 
rapidly  eliminated  through  the  kidneys  in  an  unchanged  rondilinn, 
Hiiddaert  aflirms,  on  what  wp  believe  to  lie  insuflicient  eviiien* 
that  they  increase  distinctly  tlie  elimination  of  urea,  of  phnspbDras, 
and  of  chlorine. 

Official  Preparations: 

.\i'iilutii  lly|wi]i!i(K;phoroBiim  {HO  por  rcnl.l   .  .  Not  used  internally. 
Aciiiuiii    Hyptipliospliortiniiiii    Diiulurn    (ItJ 

per  cpiil.) 8  lij  15  miniin.-,  (0.5-1  C.t.). 

Calrii  Ilypophospliis 1,5  gruitis  (1  (.iiii,). 

P'erri  Hy^mphofphis S  grains  (ft. .5  tlm,). 

PutiiBsii  HyjKipliosphTH 1-5  grains  (1  Gm.). 

Sndii  Hyiwiplin.splii-; \!>  grains  (1  fJm.l. 

Syrii|iiis  lly]H>i>lni.c|iliii  mil  I  to  2  (liliilriirliiiis  (-l-SC.r-'- 

Kyrupiti  Hypo])liosphitui!i  Coni|xmiliLs I  to  2  fluidrachms  (l-8C.d. 
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FAMILY  IIL— ALTERATTX'ES. 


There  axe  employed  by  pranftioners  of  medinne.  to  affect  cer- 
tain disease  most  Intimately  connected  with  the  processes  of  nutri- 
tioD.  vuions  subetances  which  do  not.  at  least  in  the  doses  comiDOaly 
used,  produce  any  very  ob^ioos  symptoms.  It  is  to  medicinea  of  this 
character  that  the  name  of  AUemlires  has  been  applied,  becat^e  when 
administered  they  seem  nmjAy  to  alter  iDorbid  [HTtcesees. 

Sfxcnlauan  has  been  rife  aa  lo  the  motie  in  wfaicti  afaeratinea  influntce  the 
bodjr;  mod  mt  tlie  accepted  pMholo^  has  bnn  hmDotslistir  or  otherwiac,  go  haa  it 
been  ftmiiMMBiT  argned  tfaM  thrr  act  upon  ifae  ritBl  llaid,  or  apon  the  acjida  of  the 
b(K^,  The  term  "putiijinf  of  tbe  b4ooil''  haa  been  apeciaH?  applied  to  their 
anion,  aod  k  tat&MttXtj  tofgeauvt  of  their  funetioo  aa  lirwcd  fratn  the  pathi>- 
logie*!  atand-poim  of  th«  old  hmnoTalist.  What  «e  know  of  [he  action  of  tbcae 
(oediciDcs  at  [>caeni  aaiouDta  to  thia.  that  they  modifr  the  nutrhiTe  promnei  of 
the  fantjT-  To  denj.  aa  haa  beat  Aooe.  the  esietcacc  or  Tslue  of  medieiiies  of  thia 
dMi  beeauM  we  eaooot  teO  lAj  mercury  reiieies  frphHii  or  >hT  potaniQin  iodide 
nna  rheomatiam  a  aa  afasard  aa  to  denj  the  exjatenoe  of  the  syphilittc  and  the 
rfantmatic  ttr^craaia  bceaiBc  we  do  Dot  know  their  ulumale  natmv. 

PHOSPHORUS. 

Phosphoru5  U  a  transiuceni.  when  pure  nearly  i^lorless.  but 
usually  slightly  yellowish,  hifhly  inflammable  elementary  body, 
which  is  tasteless,  but  possessed  of  a  peculiar  alliapeoa*  odor.  It  is 
insoluble  in  water,  sparingly  soluble  tn  ether,  absolute  alcohol,  and 
the  oib,  freely  so  in  chloroform.  It  takes  fire  at  KiO'  F..  and  melts 
at  111.2^  F.  In  the  shops  it  is  in  cylindri'^al  stirk.''.  f^tvered  with  a 
whitish  layer,  and  having,  when  cut,  a  waxy  coQ.''i.*tence  and  lustre. 
It  occurs  in  several  allotropif  forms, — red  phoifphoru.^.  black  phos- 
phorus, and  the  crystailiied  metallic  phosphorus  of  Hiltorf.  whose 
physiological  properties  have  not  been  investigated. 

onidal  Prepwatiaas : 

PfiTwphonia         -jy  grain  tO.6  MiDigm.  . 

P3jJ*  Fhraphori tmeh  -i,  gr»in  '0^  Milli^m.,.     I  pOI. 

Abio-'ption  and  Eliminaiion. — It  has  been  demonstrated  thai 
phosphorus  passes  into  the  blood  a.*  phosphorus,  and  not  in  the 
form  of  phosphoric  acid  or  other  compound. 

1&  cases  of  poixitilD^  ia  men  the  bnath  is  said  to  be  utiaetitaet  distincrljr  pfaos- 
pborcMen*.  uid  ia  anifn-^U  Bunberfer  haa  found  pboapfaorua  in  the  bknd.  and 
Huaemann  aii>l  Hvme  in  the  liver  tvo  or  ih/ee  boun  after  ita  ingestion.  W.  D7t>- 
kowsk?  haa  detected  it  in  tbe  blood  and  Lver  ten  hours  after  ltd  ingestion,  aod 
other  observers  have  detuonetraced  i;a  preaen™  in  almott  all  of  lb*  tisHUes.  It 
aeema  proh&ble  that  to  some  extent  i'  6ad.o  entrance  into  tbe  ciicolation  by  being 
338 
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\'ax  ■ascKFw.  <r  iM  t^jo^  tKosrvs,  st  »v£  f~cu  -x^aez  cks  vhtm  the 

fX3iEi;>:aie  in^^tuiy  fts^^K  'CcozJf  caeier.  ^f  ix  ''^— r~TT"'—r  «t»- 

-citi'cnik';^  scj  Afnniaviit;^  rats,  ja  /x^im.  u^m.  :Ut£  smtHmgiJt.  S.  R- 
Pett  ioff  ■asnt  i;  Bat'seMfiCj  :-:r  7»aRfc3i«i  "*r-Mw:»toer  ere^Kwci. 
Ii  iatf  lie-  :«en.  Jtserieii  ■.:  tit  -^s-d.  '■^.  .-MnB^as-* 

tihu^  Initn.'nrT.  3  wiJ-i  tmt^  j»  «:=«  niorsitSreKa:  '.he-  avxnl 
yfufd.-,.  ic-w^TfT.  itef  titea  ■■;  wr^i^ufa.  "iJn  Tklie  :c  *»  ■crar  ia.  rinkai? 

ihi-.tdtz  te  £L-»tU- 

ar.r,  5:ilr: "wp;  "7  lij  saiis.'.u'  "sf-STj-  f:r  «:=«  ti:::*--     Afl^.  :<•■  »yng, 

•taiew   iuia3!sr.*    -jiez,  •^>g^'  '7    t.-i'i-^-tf>  ■».-    .:r  *t:t;o.  5iLjiwnf.   fciy 

:c  t-Tifr  TiTiit,  Ti>-~!  "iit  »»-™r*.T7  :c  t^j-s.  •>:  T^-ifr.  :i»-i^r  i?t:-3iji  "&a" 
c   '•".rr'.rfi"''  -i-i^^T  Tx,     Tin  r^rr-jr?  ^■::ii"*i  "^Crfw?:  :t  ?:":ii.  ^r:/m. 

u.i  ■!>.  I»-.r-=_r  ".le  ir«r  ^i^ir.  :c  r-fc  iri^r*  zztij  in-K.  *=:j«I  stttcct 
r    'Ci^r.r.iTr-M.    i:lil   i;^    -:  ~,-ri:ot   SL   "iif    iu^iL      T^  -rr—;  —  y   SJkT 

-.«^!t!^    I'^r-iii  'If!   tStih   i-~j,!x,    'ml,-   p«iiin^7  -'inr^  j*  at  juzsjtfc 

"wr?  u-^  i=-n'ri.l7  x-^r  J'iLi;j-:(5  'j:»»  :c  i-.z^r^  liji  -eirs;. 
I_ii:.»r  n  'in  Z'-'^'i-iiX  ~znr^  .«  ■^T'  :r:«L  i  -■■— a-— > i..-ii*  -t.~  jr  -'eit 
'^•zir.nrx'i:^.  ti..-:i  jj  i^!K»r-i,l7  f."  ::j:':  il-»-i.7?.  t  ^[»t-^:r«<:r  .i  yfozn. 
"aft  iLvi'rtr  ;ri::";  t"?  :ia-'>  itf*^  X".r'»'i  "vts  ■ll^'-'.  SS.J^  F  jt'-i* 
if.ijn  ■-••;;!:«   iwi'L"     1^  fi.ziR   -jj*«  f-t-'ir  ^  i-';:^»rii»r  t-ittec.-.  ■:? 

Tift   «:;«.'.-f  i-"^   I"  "-Jniw  -■  ■ — "     ^   •:iii:-i.r'i>r  !::■;  3^;"a»c-'T    t<s: 

■-.ft    I'-.vc   "irt    :ii.—iLjf^    i.-^   —    :=j  fs*:    :a.-^?s  -"*r~    l-r*-'    ■;a7-f:u!fwi, 

i  f^i-J.'-".  -.rj^  :a -z,  =r:-:i  :.:.r-;7-?ii  -j-.c^    V  i.:t  t  ■  -r  l-.-'  T----nff 
-.:    r-^    :j.7-f     Imittr-:    1^:   "Xjs     11:^  Tin   .^ii^wj:!!     c   :•*  ;«:iaoiL. 
"t  ::a:K   :ajeH  .-  thenar?  irw  ^  "^  :t: aTS.';*-"^!.    ti^.  t -rm-l t'*^  i;he 


3^  GENERAL  REMEDIES 

wo&kness  of  pulse,  gradually  developed  paralysis  of  the  legs,  luid  deslti,  wiilM(| 

jaundice,  in  four  and  a  half  days.      The  autopsy  revealed   hemorriiapc  tfla 
between  the  merabranea  and  the  spinal  cord,  and  tilso   into   llie  dhcithi  of  tkij 
proximal  portion'*  of  tlie  spinal   nerves. 

In  women,  fatal  doses  of  phosphorus  very  commonly  produce  a  bloody  pnvb' 
nienstruul  disclwrge,  or,  when  pregnancy  exists,  abortion.  M.  Miura  fau  (oimI 
in  the  ftrtus  of  poisoned  rabbits  structural  changes  similar  to  those  of  the  mulliBr. 

Sub-acute  pho«phfrM»-priJMning  is  said  iiam<>times  to  be  raanifeeied  bj 
Hytnmelrical  gangretie  of  the  extremities.     (See  tl'.  K.  IT.,  1901,  No.  52.) 

Post-Mortem  Appearances. — The  most  characteristic  lesions  foimd 
after  death  from  phosphorus-poisoning  are  wide-spread  fatty  dtga>- 
eratioijs  involving  practically  all  of  the  organs,  but  especially  marlud 
in  the  gastro- intestinal  mucous  membrane,  the  liver,  and  the  kidnpr; 
an  inflammation  of  the  glands  around  the  pylorus;  and  hetnurrlia^r 
extra  vasations. 

As  was  first  pointed  out  by  Virchow,  there  is  univeraally  a  gastro-Adouiir. 

which  catises  the  gastric  mucous  membrane  to  become  thickened,  opaque,  whiurii. 
grayish,  or  yellowish- white.  This  gastro-adenitia  is  not  due  to  a  local  acliim  cl  llv 
phosphorus,  because  it  occurs  when  the  poison  is  introduced  through  other  ch*iwi 
limti  the  mouth.    The  duodenum  and  intestinea  suffer  similar  changes. 

The  liver  is  generally  very  much  enlarged,  friable,  aad  ligbt-coloml;  war- 
times it  is  mottled,  and  sometimes  portions  of  it  are  deeply  stained  wilb  bUr*  Tit 
cells  are  gorged  with  fat-globules ,t  itnd  in  some  cases  there  are  sroaU'cellcd  idUi^ 
Btitial  thickenings  due  to  hyperplasia  of  the  trabecular  liasue.  The  g>U-bUiUr 
may  be  full  or  empty.  In  protracted  cases  the  liver  imdergoes  atrophy,  wiihdwirut- 
tioa  of  its  secreting  («11h.  According  to  the  researches  of  Arthur  Heffier,  d* 
percentage  of  lecithin  in  the  liver,  which  i«  fixed  in  health,  is  greatly  lesietiecl  in  fixr 
phorus-poisoning.  The  kidneys,  especially  in  their  cortical  portion,  suffer  a  d«f«iei>- 
tioii  similar  to  that  of  the  liver,  the  epithelium  becoming  enlarged,  granular,  liMj, 
and  finally  imdergning  dcsl ruction.  The  voluntary  and  cardiac  mus<'Ies.  the  splM, 
the  hmps,  am!  prijh.T.l>ly  all  the  tisiiup,  pnrlake  o[  the  iinivcrNil  f;itty  dcgenerationt 
which  Wegner  has  shown  to  involve  even  the  minute  arterioles. 

The  ner\-ous  system  does  not  CHcape.  As  long  ago  as  1880  Danillo  deelmd 
that  he  had  found  a  myelitis  in  phosphorus-poisoning,  and  Gurrieri  has  discowred 
in  the  poisoned  dog  degenerations  of  various  portions  of  the  spinal  cord;  while  il 
has  been  sliown  by  t'lieniblo  tliat  profound  alterations  take  place  in  the  retim, 
which  becomes  (Edematous,  with  marked  alteiations  in  the  vessels,  hemonli«|>t 
extravasations,  and  necrotic  degeneration  of  the  nervous  cells. 

The  blood  is  often  profoundly  affected  (Taussig  and  Corin  and  Ansisuil. 
becoming  very  dark,  more  or  less  completely  losing  its  power  of  coagulation,  »iiil 
apparently  suffering  also  in  its  corpuscular  elements;   ecchymoses  are  almost  uni- 


I 


*  Acconlin^  to  T«,scnrc1i«*<  mnde  by  Emilo  Jluusaeau  in  the  PiiIhoLoei^  LAboimtor^' <if  U* 
Univtrsily  of  Pennsylvania,  the  firnl  anatuinicaL  changtH  Ln  ihe  iivvr  occur  in  the  oentrc  of  ill 
lobuLes  Broiiii(]  tlip  nepQlic  vein, 

t  A.  l#befli?fT  iArrh-  f.  fhyaial..  1883,  sxxi.  II)  believea  that  the  fat  m  ibe  liver  L»  not  p» 
■lucetl  by  dri'pnfraliim  of  Ihe  lieputic  lL?nue,  but  hiu  tumply  been  transporled  there  from  Ibe  lab- 
cifrmal  re0Jone<.  He  bttJ^es  thii*  opinion  upon  \i\^  own  ob^vrvalionfi, — first,  that  the  phDepbonii  fn 
hiLs  Ibe  ^me  rhemicul  eonr'litutiun  a.^  ha,H  itubdeimal  fal'  seconil,  in  a  doff  which  had  beto  M 
with  hDr4eed  oil  and  then  pjiisoned  with  pho^iphorurt,  the  Mver  waa  loaded  with  iiii»fid  oil.  Tin 
evidenw  if  of  vprv  lillle  value,  ^(-au-'^e  on  Ihe  nne  hand  the  Linwed  oil  probably  a4xnimuL»V<J  ■ 
the  dotf'-'<  liver  iM-mrp  Ihe  poir^oninp  and  dimply  reo^aiDed  over,  an4  on  the  other  haod  there  hi" 

froof  thai  fal  produced  by  duffenerarive  chaneen  necessarily  differs  in  oompotiitioa  frum  DlhrrUl- 
he  fact  that  uie  liver  ami  olhor  omanH  are  denrroyed  in  phospharuK-poisotiinK  mv^y  be  omndtfri 
pro<tf  that  the  fat  is  fonned  our  of  thi'nITected  tissue;  although  this  seema  contrary  lo  lbeaJli<>U" 
of  Bereeat  [Ginrlhrh.  {.  M"rs^i.  u.  rhjf^iol.  \ftinfhfn-,  188SK  that  in  very  emaciated  aoiDuktkii 
pho<^phoruP'|t4jiHoninE  may  nni  iT,"  cour:^  without  ihe  formation  of  fat. 

1  Tor   full   'li^cu'^Hion   of   rlie  palholo^rv  of  phosphorus-poison  ins,    iwe    ZJegLer   {Btiiriot  P^k-, 
Arml..   n).   (!-   Kroniit  {Virrh'-'r't  Arrlnt;    1887,   ex.).   Aufrechl    {DeitlBch.   ArcAr  Klin.  Mta..  l*n  , 
IviiiJ,   Han"  SWiniauf,   iMiiiichenfr   M/^f.  Worhemtrh..    1897,  ?cliv  ,  alw    ISQS,   xlv,),    Haiu  SebaittJ^ 
aad  Arthur  Hoehcn   (.Iro/i,  A  Fath.  Aiiat.,  1898,  clii.).     See  aino  Schmidtm  Jahritiidur,  cclviL<ft>Vi^ 


nr-a-  □  jJ  Tii*1-  -  :rr  r.'»r.  "-i;'.  s—  ^.'^  '  f*  r^TW.'ail;-  ri'-.Tm-.Tifw.  n  'h-  inn.!- 
■*i3UEi  Alu  lit-  «p»--.a-  nif ;;■.■  Ti.Ti^-  >■;..!'  tut  i.rtin.  ::is  ;i  .i.ifv  ■»'•»•  .I"*'' 
Win  iMVisrjvT-u;    tir  :>i'^ir  .iir-  t.  >   i»«-  ;r.'.   i^;  t-r-.t*-   •«i   iviwsin-  -.i   ihi  Mt.--ip^ 

cnnriT  Tr  ;.  7~.mT»  tai  :Ji^«c  !••■  w—  -iin-.rr.iM  :i  slfw  .W!-  .i  ihr  T*i'«.mi>K 
HAL  aT*    <i    Si""    2:.:;:" 

IwuAnnmf  i'  t  r»i*-int'  >;■  :n-  r«i>jii  i.  iiiUi  l;ii  'v>  siini.ll-  •.«.  (>>•  ■^  n.  i»«,v 
D'  ifr  IIlllU£Ii>x    Uem   t*p:nt  li'i    I'l"^!   *i''rrtl»..-;i.   h-'i..  -.i    :hi    n-.nr    :vh    .■»»   -^-t*.*-*!"!'^ 

UB  it^ir  "luny  u  ric  hnp-  rnti4f~;>  it  :iii  tiimi:.:i.n  .1  1  .ii  «ii-..mi- ivU.'n  iv 
cm-ii  l'i~  11  ;IB  Vvr  Tir.  HiUiinnii.'iL  lUitun*  11  :l>i  ) 'v  11  !ihi-ii»lvi-iw-Mr«.w 
HIE  a.-n   sufii-tmi'   »   r-oiirm    ;iii   s!.-i'i>moii;>  i>    >.'iiiil.  •j>i    hi>..    IJirw.    .U«    ii    .tv 

Tim  tdmimuiirn  rr  iiiti  ii;-ifh  11  .!«  u-iiw  <ii..*--  .h...  ,iw  U'lmili.v  ii  i^Kx- 
pLirit  t  raiiti^f.  mi"  n^  w  utts  n  sp.tm.h.  Im  !«  m  .v-.^Iinui  .1  .!«  hil.«i.'» 
IWASUins  U]it  :-fir!*;iumr  ■^w.-i-irun  ,.-  i.lv  liilc  *  k-  K.iti:?  Iii.>  Mii>.n[<i',^  .Ipiniir 
iKn>iPi.  '"v'  Mif  iir—iusim  !»  ni.Ts'  ;-i«;nn'ii:.:7  rtiw  Tr  .lii  i^iiAicn  ».  n  v.-iV-im  )!«■ 
ranmim.  au:".  ■■;  ur  11  ntii^ifHiK  iir  iunici  ^«  :h(  wvi-hint  .'■  .ht  1l■n.^ll^  1  ivn •!>'*. iv> 
Ir  Mnx  Ku«s.  lu'VT""!^  'T  !?■  n''.^^^h;l^l  m-  tvi'c '■(«.■,  1>  ^^\-*.  <!'*•-  ml-.  !';»."ftiT. 
II1I.1  k  aiUiT-liu.  mhunimt.: i;ii  n  rtii  luiniiK  p-Vvliirft-  p.  Ix  .^.itv  .r  ,hf  inin.l>.«(> 
Ui- Kbir  till,:  MM  rpsul"  t.  11  ^i-  i?nf>;'ii".-.  .ir.'iipl  :i-n«iii-r  n;vii  ^  li.»v  .Hii.'i:i  l.i  ;lw 
pvtiliiiic  .'i:  "lif  pU-iiaui).'  t.ii;.  ::i.hn.'iiii.T  insur      Ti  i>  -.i-.>;ir-   i.-  ^■.•.rt   .)ii.i  '.Vmi.-' 

i^^I  Mii  'K'illliu.-^   llisw      tui-   Mif    ■;-i— ih-  K-  i).i    rofcll'    l>l'iV...ici'»i-i>.    !i.:     In h 

trip:i.   i-liM'f:;    ;K»-a.iHi  *(i!j   la'i  l.-iui.-,  lic-Tiu.i.ii.;ii    ir  ilv   ii-nv-      '.'In-  l'?.'i    K  bi  v.. 
priW--  .iij.'v  'lu.;   :1m    Iil.viw  ir  iiJ-o~iv.  ii    llx   aii*.ii..      i  .I.iib-  h.t  .iiMji-,  vf  ilif  Iiv, 
nnp:t.   .1:  ■:;u   ji.,iii:j'i-< 

7'  ari.rif-  f . —  A:-^:.£-     '.■r!.i>V';s>?,;>-".>>i;!!." '..:'.. t     s.^     .  ..irv.\      ,'^'>ii-;'..l'iW 
yt.'iiv  t.:T  -.r.y  ■:■:  \'hc  '..\c:  :':.;,:  ■.'■:■.(•.:  ;,.;... -vi.  ,i.!-i.:..  ;:.■-■..  ,>  y,>;-.i(^i  .;i!o 
d'.fr.--^'.:.   ^^^     '.■.-..•.xiHr-WrC.      l"". >;.:-.,:    :-:i,isir;-.--:vN.-i\..'r   .:■    iW  h-.w-i]., 
\:7...'..   ■'■•T  •■:<:•■■.>   "i^: .:.:.     ::    ,-." ;.;■>';■ .    [■•c   ...-.f.'i    (\  ,.:  ...-c  ■•:    ■,v..>m;. ,;■.;; 
T^l^    r V; .■'*;■ :;  ris:-tr.,-f     ■■..>■.■(■.;■:     m-ti     .;":(-;-.    ..■.■..:■..-:    N-    .it-;(>,.iV. 

i{.-"'ri.r.E  :■  Vi:;ir    !:   ..-,-    i-c  r,  v,.;fnv,  r.^vi"  ri. ■>■.,;   .:.  :;-.i''  >,•; 

5ii-fii.  e'.i...   :y  i.  (■:.'.. i'^  .:.£.  \'.:T.  ^.;.r:-.■,:^..    :i..,:  :■;•.,■,  \\  :,::•:....(,   .:-.  ;i  >];:i\ 
Ic'TT  liijh,     \V>.(:-.  licii;:.  i--v.s-.:i-s  .:,::  :.;:  ■.].<.-  '..•.■>:    \\i\-\  .-.  :•!■,. i>-.-l. .>;  i.w 

[■•^•,  whf-r.  :hc  >-.-i,~o  :>  v...  ro  ;T.-':r:i. :i^.i.  :!-.i>  .-.in':-'. '"•■■  -""i  .'i  i-'-'^ 
phcims  isr.;.!'!  !»i''  i.i;?t::;!;:'.>l\f.i  troiv,  '.]■:>'.  <';  ;V.r  "l'.:(;;;;;i1  .i,-.i-:c-i" 
Phii^jihonis-ii'isi ■:;::■.£  ;;>;i;i!:>  iif\(\,':i>  :v.ivv  :l^:■.;p:;^  ;!■.:.■,■,  .i.'.-. 
si'Uie  ydlow  iiin-iihy,  ,-,r.J  :!-,f  :'r;:r.:iv\  .r.>;i:i!>;i!;n'  .■;  ■,!;.•  ■.;.-;;•„.,  !;  ;% 
more  s^evpiv,  while  ll.o  l',;'.i  i>;'  ::n'  >>  ;-.;p:.Mv.s  ;>  r...'!-i-  .■.•;i;i\o!<-  I'ln' 
dinii'iil  liiffiToiii'iv.  h<i\vo\or.  N>:w<vi!  \rii;.'iL>  .i.^c-  .•!  •■.:*.•.,•■.  :\i\<; ; „-.m 
are  prpaior  tii:iU  lin'ro  wiii.ii  l-.:i\o  Kvii  ivhrii  iip.-ti  :i-  ■-.■I'.n.ii  ;r..'  1  li,< 
two  affpi-lions.  K.'lili-r  Iii>>  ;i»fr!i'.l  lluiT  nw  111:1 11. i.-l:.  ,i,;.l  m  :in,'|>tn 
iif  tlip  liver  repl:i.e<  the  siire.'hu'Ue  in'ui  i-l  )'li.'-|.h,ii  iv.  ]•.•;■-, 'inn.-    ;iii<l 

pxprriiih-nli'  niRilf  u|><iii  Jh^^,  iUiii  <-ki  f:ii  u-  i^--^  -^i^nvi^-ni  .-i  I'l.i^  t.  t.-M.-.  t,,..t  it.,,,.    ,  ., ^  1 , 

RLAilr  <ml.       In    llti«  tir,-!    -r^ct^    Ihi^ll^  »lt'    lll.tLIILHHii    HIT    ihtH    I,,,.,    rtli.1    L.„  IITl.,     ,-1    1],,     I..,,., , I 

rxcivlion  of  lnliiir>  r,«Uir;(LA!oii,i11,-i .   m  il.i'  ^r..,.ii.l  -i»m-  i^^-'  r"ll  U'.,'iiu  '  1 m    ',.■■!,  i.  ,t.i,    .,,.,1 

Ihr  pri>{iirtuiik  ari-i  .^^ivtrnri kf  l.t'i:ir\   r,':.*, n,,-  ni.ui.i   -M,^  Ir .-,  Ii. .1 il.i .  -I  ,.,,   i],-,i   ii.„ 

irt'ni^  hrri»*^;    in  tW  iTkinl  >lill^■  rl»'  t-nU  U*,^.bii»,-v  ^uv Limi    ,i'ktL     ih„i   ,,.i.  ..,  1..1 

coionDC-matirr,  "t>  ilmr  rlii'  luirncil  I'Vi^nMn^ii  M  hihui  t  i-.,l, 1:  iiiniii-i  t    ib.ii.ii^lf     nii..!    ..( 
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HMEDIES 

stress  has  been  laid  upon  the  asserted  facts  that  in  the  natural  diaeut 
leucin  and  tyroain  are  present  in  abundanre  in  the  urine,  while  it 
the  poisoning  they  are  absent.  In  yellow  atrophy,  however,  tjtosn 
is  not  infrequently  absent  from  the  urine  and  leucin  present  in  rerj 
small  amount,  while  both  principles  may  be  present  in  phosphons- 
poisoning.*  In  regard  to  the  acids  in  the  urine,  very  careful  rhemiMl 
analysis  would  in  any  case  be  necessary  to  determine  their  prespnre, 
and  sufficient  evidence  is  certainly  not  yet  forthcoming  to  sliosr  thai 
either  of  them  is  reaiiy  characteristic.  Chemical  examination  B 
therefore  absolutely  necessary  in  all  medico-legal  cases. f  ArconSui 
to  M.  Poulet,  phosphorus  is  eliminated  as  hypo  phosphoric  arifl,  unl 
the  poisoning  can  be  recognized  by  heating  the  urine  with  nitric  arid  to 
calcination.  If  hypophosphoric  acid  be  present,  as  dryness  is  rescbed 
the  mixture  suddenly  bursts  into  a  flame  like  a  packet  of  matches. 

The  cause  of  death  in  phosphorus- poisoning  is  probably  the 
widc-apread  structural  alterations,  as  the  experiments  of  A.  Ut\im 
indicate  that  the  poison  does  not  act  by  inhibiting  life  pniceww- 

In  the  very  acute  cases  of  phosphorus-poisoning  a  primary-  roo- 
dition  of  pronounced  cardiac  weakness,  passing  into  paralysi!<,  mst 
be  present  (Pal);  in  the  subacute  cases  the  heart-muscle  underpw 
BO  much  degeneration  that  a  .slowly  developed  but  progressive  rardiw 
weakness  is  produced  and  may  be  the  cause  of  death. 

Treatment.— The  indications  for  treatment  in  phosphorus-pcisoo- 1 
ing  are  very  evident.  It  is  plain  that  no  medication  can  influence  li«| 
terrible  organic  lesions  induced,  and  that  the  primary  object 
be  to  prevent  the  absorption  of  the  poison.  Emetics  and  purgaliit 
are,  thprcfore,  of  prime  importance.  The  necessity  of  the  persistent' 
use  of  evacuanis  h  ishowji  by  the  finding  of  pho.sphorus  by  Starck  in 
the  stools  three  and  a  half  days,  and  in  the  vomit  two  days,  after  the 
ingestion  of  the  fatal  dose.  As  phosphorus  is  soluble  in  oils,  jw  jatlj 
matters  should  be  allowed  either  in  the  food  or  in  the  medicines. 
The  most  valuable  antidotes  are  copper  sulphate  and  pofasaum 
permanganate.    As  an  emetic,  copper  sulphate  should  always  be  rhotn. 

The  oil  of  turpentine,  originally  proposed  by  Andant  as  an  antidote  to  pbw- 
phorus,  hftH  been  largely  imed  by  experimentera,  with  apparently  rontradictciT 
results,  which,  aa  is  now  known,  were  due  to  the  employment  of  different  varielia 
of  the  oil. 

Ordinary  American  oil  of  turpentine  and  Canada  balsam  arc  of  no  mint  in 
phos  phonis-poisoni  iig. 

There  are  in  European  commerce  three  varieties  of  turpentine, — the  re«ifW. 
the  German,  and  the  French.  Jonas  found  that,  while  the  pure  oil  has  DO  efi«l 
upon  pliosphorus,  the  acid  French  oil  forms  with  it  a  crystalline,  spermacctiJih 
mass.  This  is  soluble  in  ether,  alcoln)l,  and  alkaline  solutions,  and  has  receind 
the  name  of  turpentine-phospfurric  aciii.    It  is  said  to  be  eliminated  by  the  kidntji 

'CB.«e?  (tTifnfr  Med.  Preme.  1872;  Schmvift  Jahrb..  rlxii.  127.  eiev.  123).  Owkcmtl 
believer  tlml  Ihe  principles  appear  habiluolly  about  the  pixrh  liay  of  lh«  poiAonmt,  whfA  thelnv 
i^  ntill  enlai^eil. 

t  For  ilipou^sions  of  tlie  ilmipio?i^  between  yellow  atrophy  and  phoBphorTiB-pDiBanmc  w 
Kahler  iSyd.  .Soc.  l"rnr-fli>o(-,  1870,  4551,  Schullwn  anil  Riea  {AnnaUn  drt  Btrlin.  KranlwlMm. 
1869.  XV.).  ami  especially  1.  0>*ikovflky  (U'ien.  Mrdizm.  PrrsK.  187^.  xiii..  abstrmcted  in  SdimWrt 
Jahrh.,  div.  15).  For  CASea  in  which  the  queftljon  was  leeally  ratsetl,  invest igatnl.  and  discniM 
ma  Schmidl't  Jahrb.,  cxVi.  167:  Sud.  See.  ycar-Baok.  IS32.  i30;  Anruthtd'Uwi^t.Jtn.lStO. 
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BDchanged,  ami  to  excrl  no  dctetcHoii9  iniluence.  The  elaborate  experiments  of 
Vetter  on  liiigs  and  rabbits  gave  resiills  in  atford  with  these  fads,  [or  he  found  the 
Ratified  and  tierman  oils  to  be  of  no  value  in  phosphorus-poiKoning,  wliile  the  cmdo 
pnd  French  oil  was  dislintlly  antidotal.  Kochler,  however,  asaprls  llmt  when  the 
Qermao  oil  hits  not  hevti  reetificd  for  some  time,  It  acts  upon  pliosphorus.  He 
believei!  that  the  oil  acts  pmrtly  by  ojddiiing  the  poison  and  partly  by  coiivortiiig  it 
bto  the  hunnlesi  turpentine- phosphoric  aoid.  One  part  of  the  oil  must  be  given 
lor  0-01  part  of  the  phosphorus.*     See  also  IMne. 

As  waji  pointed  out  by  Kulenburg  and  Gultnuinn,  anti  stibaequcntly  by  Bam- 
r.  phosphoruH  in  a  solution  of  ft  soluble  salt  of  copper  becomes  immediately 
,  owing  to  the  formation  of  a  phosphide  rat  the  metal.     Bamlierger  also  osaort« 
while  this  change  is  very  rapid,  lliat  induced  by  lurpeiitine  is  a  slow  one, 
from  an  elaborate  series  of  experiments  upon  animals,  eoncbules  timl  copper 
1  the  more  valuable  and  certain  antidote.    Antal  appears  Ici  have  licen  the 
t  to  u^  porassium  permanganate  as  an  antidote  lo  phoHpliorus,  and  in  a  scnea 
fexperimenrs  upon  dogs  E.  Q.  Thornton  found  it  much  superior  lo  cupric  sulplia[«. 
ydrogen  dioxide  appeattid  In  Thornton's  experiments  to  be  valueless.     In  hunian 
ining  cuprio  Bulplmte  should  be  given  in   dilute  solution,  three  grains  every 
inutes  iinlil  vomiting  is  induced.     After  this  the  potasfliuin  permanganate 
be  freely  adminiHtered,  or,  as  was  successfully  done  by  Hajinoa,  the  stomach 
,y  be  waahed  out  with  its  solution;    later,   the  magnesium  sulphate  or  cilrat* 
.y  be  given  as  a  quickly  acting  purge,  and  symptoms  nu;t  as  they  ariso.t 

Chronic  Poisoning — Match-makers  and  other  artisans  who  are 
ixposed  by  their  occupations  to  the  fumes  of  phosphorus  suffer 
rora  chronic  poisoning,  which  is  especially  distinguished  by  the 
(ccurrence  of  necrosis  of  the  up]>er  or  lower  jaw.     It  occurs  chiefly 

those  artisans  who  have  bad  teelh,  and  the  experiments  of  Wegner 
lave  demonstrated  that  the  necrosis  of  the  jaw  is  due  to  the  local 

ion  of  the  vapor  of  phosphorus.  J 

Wegner  found  that  when  rabbits  were  kept  in  an  atmosphere  full  of  tlie  fumes 
the  poison  no  oeerosis  ever  occurred,  unless,  by  means  of  an  unsound  tooth  or 
»rtificial  wound,  the  almonpherc  had  acccfio  lo  the  bone.  If  such  access  were, 
the  other  hand,  allowed  to  any  bone  of  the  body,  periostitis  and  subsequent 
Kcrosit  TKsulled.  Further,  when  rabbits  received  cont.inuously  small  doses  of  the 
phosphorus  by  the  mouth,  no  necrosis  occurred  even  after  wounds  which  laid  bare 
ihe  bones. 

Administration.— The  dose  of  phosphorus  may  be  set  down  as 
Irom   the    one-hundredth    to    the    one-fiftieth   of    a  grain    (0.6-1.3 


*  For  A  out  of  recovery  fee  Quy  H.  R.,  xxvl.  t:t, 

t  W»  h»VB  ailoitnJ  ilie  Wit  (q  sland  as  iii  tli»  nl.i  eiljll.iii  tioraiir*  o[  llic  piv»nl  iincerlaioly 
_  to  Ihe  comparalive  viiLijet  of  llm  u»  tit  copper  ^ulphiktp  U14.I  piiiikjvjiuui  perniaiigniidEF,  In  Ibfl 
tiiMd  .Stale-  pliu«ptifini«-pfitsijiimi[  i-.  very  nn:  we  havr  not  met  wuli  moro  Ihnn  unB  or  Iwd 
nirtRl  o***!".  In  ConliaenTa!  Euixipe.  huwpvcr.  probably  ori  uctKiUDt  0I  ihe  ititTi*?ullj'  of  obTainioir 
~  iBOfu  lhn?uftb  Ihv  re9tnri]ont><  of  tlie  law.  phodpiiprun  r.i  ptrlinpf<  tli«  moot  tiied  iii  oiiy  pai.wri  far 
^-  purp^Ac  01  nudiile.  Thu?,  out  of  fiirty  rdjips  of  aTr.«mpteil  tvlf-muHnr.  brouiit't  to  The  Prv 
loie  IwiwflQ  1B89  and  IS9^.  m  Ihirty.nLim  the  phu^pbunif*  coiiraineil  in  Ihe  lira^l."  of  matrlie^  had 
•mployed  (Fr.  ].a(ii,  Brrl.  Kiin.  iVochenarhf.,  IS9G.  ixxui.l.  Fotmerly  the  treatinent  at  Iba 
otvHptfd  m  wH^hme  dtU  the  slocnaoh  with  ^-unii  n-ater  until  tlio  ptiiell  of  plio)-p]icinu4  di»- 
"    i;    t)ien  continuing  the  wnfhin^  with  v^ater  onnuikrnng  copper  nnlphitte  nuij  fiilciiieil  111119- 

icl  fotlonin^  up  by  fcivifi?  inlenkAlLy  copper  piulplijite  mul  ojlof  turpentine;  jiNo  Laree  ^rln^ea 

_.diuiti  bjcnrtxilislc.  .Since  lKO:t.  when  lj«  AdIbI  ttietliod  wah  intro'lmWH  the  plan  liu."  been  to 
Ah  out  Ttip  >1omacli  with  lame  riuanTiliea  of  one-eiKhth-per-e''nt.  nuluTinn  of  tfie  pennaneBoalv; 
BD  •Jmini-'ter  one  litre  of  ihe  one- half -per-eeut.  soTutiun.  at  the  same  time  K^^'inic  u  piiri^ntive; 

Ihe  fulloKine  Jay  Biving  large  dowj  of  fnlium  bifiirhonme  v.i1b  Ihc  oil  of  turpentine.    The 

PWir1*li1j  per  e«fii.  of  the  coj^a  liefoiB  Ihe  chim^e  M  Irealment  wad  ^.O;    viucv  the  uLBnge  of 
UvACrarnt,  41-'i — ^a  result  which  i«  not  favfirable  in  Ihe  newer  method. 

I  In  Ihc  muiufaelure  of  niBteher>,  phoiriiiiorua  9f$qiii9utphi^r^  i'^a.  haft  been  largely  HulHilUiiffid 
vfIIow  pbMpborui.  and  is  believed  lu  be  only  olighlly  losio.     Fur  a  ntudy  o(  it-  aea  C.  G, 
(V.  V.  N.  K.  I.  M..  July,  1*02). 
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Milligm.),  increased  unless  gastric  disturbance  is  produced.    J. 
Thompson  affirms  that  he  has  given  one-fourth  of  a  grain  every foo' 
hours  without  injury.     Anslie  says  that  he  has  seen  alight  poiannng 
produced  by  three-fourths  of  a  grain  taken  in  seven  days  in  liividri 
doses.     It  is  always  wiser  to   have  a  freshly   made  preparatioo,  u 
phosphorus  in  solution  or  in  pill  is  very  prone  to  undergo  DxidstioiL 

Zinc  Phosphide  has  been  largely  used,  with  asserted  good  resuht, 
as  a  substitute  for  phosphorus.  According  to  the  researches  of  \'ieiw. 
it  would  seem  that  the  phosphide  yields  its  phosphorus  wilfain  the 
economy,  probably  to  form  a  phosphuretted  hydrogen.  He  foauil 
that  it  killed  rabbits  more  quickly  than  did  a  corresponding  dose  J 
phosphorus,  and  that  both  symptoms  and  lesions  were  identical  in 
the  two  cases.  The  phosphide  should  be  given  in  pill  ur  g^UluI^^ 
Dose,  one-twentieth  to  one-twelfth  of  a  grain  (3-5  Milligm.). 

ARSENIC. 

Metallic  arsenic  is  not  employed  in  medicine.  The  Bubstanre 
ordinarily  referred  to  as  arsenic  in  medical  parlance  is  arsenoua  an- 
hydride, AsOj,  known  officially  as  arsenic  trioxide.  This  substuin, 
which  is  sometimes  incorrectly  known  as  arsenous  acid,  is  obtained 
as  a  by-product  in  smelting,  from  certain  European  ores,  notablj 
the  cobalt  ores  of  Germany  and  the  iron  ores  of  England.  It  ormn 
either  as  transparent  glass-iike  pieces  or  in  the  form  of  a.  white  crj^sHl- 
line  powder.  It  is  slightly  soluble  in  water,  requiring  at  ordinnrj 
temperatures  from  thirty  to  one  hundred  parts  of  water,  acconiing 
to  various  conditions,  to  dissolve  it.  It  is  odorless  and  almost  taste 
less,  but  when  heated  it  emits  a  garlicky  odor  owing  to  its  first  being 
reduced  to  a  metallic  state  and  then  volatilized. 

Besides  the  anhydride,  the  U.  S.  Pharmacopoeia  recognizes  the 
iodide  of  arsenic  and  also  sodium  arsenate,  and  a  solution  of  potas- 
sium arsenite.  Arsenic  iodide  is  an  orange-red  crystalline  powder 
soluble  in  twelve  parts  of  water,  which  is  decomposed  by  light.  It 
is  comparatively  rarely  employed.  Sodium  arsenate.  Na,HAsO,, 
when  dry,  is  an  amorphous  white  powder  freely  soluble  in  v&ta, 
odorless  and  with  a  faintly  alkaline  taste.  It  takes  up  seven 
molecules  of  water  and  forms  colorless  transparent  crystab. 

Official  Preparations : 

Arscni  Tnoxidiim   ^.'^  to  jij  grain  (1-3  Milligm.). 

Araeni  lociidiim     Vo  t**  iV  grain  (3-6  Milligro,). 

Sodii  Arsenas ^  (o  j  grain  (5-10  MiUigni.). 

Siidii  Arseiiu-s  ExHiocutus ;'(f  ***  A  grain   (■'i-6  Milligm.). 

IJquor  Acidi  Arsenasi  (I  piT  et'nt.) ."i  to  10  mininus  (0.3-0.6  C.cl. 

Liquor  Sodii  Arsenatis  (1  per  foiil.) 5  lo  10  rninimB  (0.3-0.6  C.c). 

Liquor  Pota.s.sii  Arsetiitis  [Fowler's  Solution] 

(I  per  cent.) 5  to  10  minims  (0,3-0.6  C.c). 

Li<iuor  Arseni  el   Ilydrargyri  lotiidi  [Dono- 
van's Solution]  (1  per  cent,  each  of  Arsenic 

and  Mereuric  Iodides). 3toS  ininitne  (0.2-0.3  Cc). 
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GENERAL  REMEDIES 

Nervous  and  Muscular  System.— Atbriuc  acta  powerfully  u\mi 
nerve-centres,  and  to  a  distinctly  lese  extent  upon  the  nerve-tfi 

In  the  frog  arsenic  acts  as  a  puralyiant  of  the  neire-centrfs.  W.  Skbntil 
Berlin,  Etatea  that  the  Email  done  vul^seR  in  the  frog  cessation  of  voltintarj  nMmnl 
wilh  complete  loss  of  sensibility  to  chemical  and  meclmnJcaJ  irritanlsatsljmrita 
the  animal  will  struggle  actively  lo  recover  ita  position  if  laid  upon  Ii^IbcIl.  Tp( 
of  the  iliac  artery  had  no  effect  in  preserving  motion  or  scneibility  in  thr  |nM(ri 
leg.  It  would  appear,  therefore,  that  llie  cessation  of  voluntary  motion  w»iii» 
a  complete  paralysis  of  (he  centres  of  common  sensation,  probably  up  W  ll»l» 
reptive  centre  in  the  hrsin;  the  (rog,  placed  upon  iiis  back,  lieing  induoed  loimii^ 
into  the  normal  position  by  senaationa  received  either  through  ihri  sp«iili*» 
or  possibly  through  the  muscular  sense.  The  reBeareliea  of  Ringet  Hud  Vmi 
u|.«ii  frogs  yielded  very  different  results  from  tiiose  ju-tt  described,  t!iej-fuui.lil« 
the  symptoms  of  poisoning  came  on  only  aft«r  the  lapse  of  some  houn,  saJlht 
paralysis  of  voluntary  motion  preceded  that  of  sensation  and  reflex  action.  Bop 
and  Murrell  suggest  that  these  differences  of  result  depend  upon  the  limtdiw 
at  n-Uich  the  hog  was  experimented  on, 

Circtdation.^The  toxic  dose  of  arsenic  greatly  lessens  theratPUil 
force  of  the  pulse-beat  and  markedly  lowers  the  bJood-iirwim 
Sklarek  found  that  in  the  isolated  frog's  heart  arsenic  producfs  si"'- 
ness  and  feebleness  of  pulsation,  ending  in  a  diastolic  anwt,  I'W 
which  immediate  galvanic  or  mechanical  irritation  caused  imperfw 
.tyst.olic  movements.  It  would  appear,  therefore,  that  thetoxltii* 
tif  arsenic  is  a  direct  cardiac  depressant;  but  as  both  Cuna  inJ 
Unterberger  have  found  thai  in  arsenical  poisoning  the  hearl  p«wif 
in  its  movements  after  the  cessation  of  respiration,  it  is  evidcnltW 
arsenic  is  more  powerful  as  a  respiratory  than  as  a  circulatory  fwi** 
Further,  as  demonstrated  by  TJnterlierger,  the  lowering  of  the  srtmii 
pressure  in  ur.senical  j)oisoiiing  is  largely  due  to  a  va.so-motnr  paralyse 

Thus,  Unterberger  found  that  in  an  animal  under  the  influence  of  tbf  ?^ 
neither  galvanization  of  a  sensory  iicr^'c  nor  of  the  vaso-motor  centre  in  ihf  upP 
cord  hail  any  influence  upon  the  force  of  the  blood-rtirrenl .  tlalvaniialion  ffl* 
splanchnica  liad  no  effect  U[><>ri  (he  arterial  prcjisure,— apparently  showing  tbl "' 
vaso-uKilor  palsy  was  ]X'riphcral;  but  Unterberger  found,  to  his  asloniphnKnI.lB' 
Etimulalitm  of  tlie  cervical  synipatliel  ics  had  I  lie  usual  effect  upon  I  lie  vfsKU<ii" 
r;kbl)it's  ear.  Supposing  lliese  oliseTvatioiis  to  be  correct,  Ibere  are  only  two ^i*" 
iiigly  possible  metlii«lK  of  reconciling  tlicm;  either  the  drug  act^^  upon  the  perifW* 
v.'irfo-inntnr  iier\'c.-i  in  the  aliiionien  and  not  upon  the  same  nerves  in  the  nect  ot"* 
there  is  during  arsenical-poisoning  such  depression  of  the  power  of  the  »'*•' 
ma-icle  tliat  narrowing  of  the  blood-path  does  n<it  liave  the  usual  effect.  U'l*' 
lierger  found  that  cornpres.«ion  of  tjie  abdominal  aorta  was  followed  by  a  g"*'  '* 
of  pres.sure,  and  therefore  he  bclievcB  that  the  heart  in  arsenical-poisoning  l*"*^ 
lost  its  power.  Some  comphcatcd  transfusion  experiments  wliich  he  madeindit*'* 
differently;  so  that  while  his  proposition  that  arsenic  paralyzes  the  pen  phew ''^ 
motor  nerves  of  the  abdomen  and  not.  those  of  the  head  may  be  eonsideral  I"* 
able,  it  certainly  is  not  proved.  It  would  be  a  very  easy  matter  to  d«i*  ^ 
question  by  dividing  the  splanchnic  nerves  in  a  poisoned  animal:  if  thetediK'l" 
of  the  arterial  pressure  l)e  really  due  to  an  abdominal  vaso-molor  paresil, 'W"'^ 
of  the  splanchnic  should  have  no  effect  on  it. 

Tisnue-Ckange. — Schmidt  and  Sttirzwage  believe  that  arsei'^ 
markedly  influences  tissue-change,  because  they  found  in  rabbit-'' 
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aiia:<arra  (level'i|i.     This  aiiasari'a.  as  \\;is.    wr  lieln'M',   in   i    |i.iinliil 

out  by  S.  Weir  Milrhell.  uiay  or  may  nut  br  j>iTi't>.li'il  i>i  ; ni|i:iiiii'<l 

by  the  prcseneo  of  albumin  auii  of  lube-i'a>ls  in  iln-  iimi>i<  llrvninl 
the  production  of  the  synii)ti)iiis  sunken  nf,  al■^■cml■  .■.limil.l  ui'sn  l^i- 
pushfid  in  medicine. 

Ttierapeutics. — Wlien  arsenic  is  a<lrnitii:.l(>rcil  in  mhhII  h'I'iiMiiI 
lloses.  U  rimy  iicl  as  a  slomai'iiic.  by  s1i;'1ill\'  inilalmi-  I  In'  •I'linmli 
and    thore)>y    provoking    aji    appet  ile;    ami    m    ii-i  i; .i<  Ihmhi     iI 
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increases  the  muscular  strength  sod  the  geoeral  vigor.  The  history 
of  arsenic-eating  indicates  tliat  the  drug  has  some  positive  tonic 
iofiuence  over  nutrition;  and  although  the  increase  of  strength  and 
of  blood  caused  by  its  use  in  cachexias  may  be  due  to  some  indirect 
action  of  the  drug, — for  example,  to  a  removal  or  overcoming  of  the 
morbific  agent  of  the  disease,  and  a  consequent  allowing  of  the  re- 
cuperative powers  of  the  system  to  assert  themselves, — there  is 
much  reason  for  belie^'ing  that  the  drug  does  act  as  a  direct  stimulant 
to  nutrition.  All  that  we  know  of  the  effect  of  arsenic  upon  the  system 
throws  only  enough  light  on  its  therapeutic  action  to  enable  us  to 
class  it  aa  an  alterative, — a  modifer  and  often  an  improver  of 
nutrition. 

After  very  much  discussioD  *  it  kcidb  to  be  established  that  many  of  the  Sty- 
run  peasMitd  use  »raenic  habitually  in  large  quantities;  the  young  glHa  to  beautify 
their  complexions  and  enh&nce  their  charms;  the  nten  with  the  beUef  that  it  will 
increase  their  "wind,"  endurance,  and  sexual  powers.  The  best  authorities  state 
that  the  arsenic-eating  is  |M«ctised  chiefly  in  the  northern  and  northwestern  parts  of 
Styria:  that  the  white  arsenic  is  preferred,  Ibe  yellow  commercial  article  beii^ 
sometimes  taken;  the  native  led  arsenic,  or  orjument,  very  rarely;  and  that  the 
commencing  dose  is  about  0.22  grain,  which  is  very  slowly  increased  to  0.62  grain 
av<iirdupoiB.t 

Among  the  diseases  which  clinical  experience  demonstrates  are 
especially  benefited  by  the  use  of  arsenic  Is  ckronie  iTiaUiria.  No  one 
would  at  present  think  of  employing  the  drug  in  acute  remittent  fever, 
or  even  in  acute  intermitte'iU,  unless  under  very  peculiar  circumstances. 
It  ia  in  those  cases  which  have  resisted  quinine,  in  which  the  par- 
oxysms have  become  irregular,  returning  at  long  intervals,  and  in 
which  the  anemia  and  the  general  nutritive  disturbance  are  even 
more  prominent  than  the  febrile  disorder,  that  arsenic  is  especially 
valuable.  In  these  cases  it  should  be  administered  with  sufficient 
boldness,  very  generally  in  conjunction  with  iron.  George  B.  Wood 
recommended  that  the  first  doses  should  be  as  large  as  the  system 
will  endure,  so  as  to  make  a  decided  impression  at  once.  When  the 
ague  paroxysms  are  frequent  it  is  perhaps  well  to  employ  this  plan; 
but  when  it  is  the  cachexia  rather  than  the  active  disorder  that  is 
to  be  combated,  it  is  preferable  to  commence  with  small  doses  and  to 
increase  them  until  some  constitutional  symptom  is  produced.  In 
ordinary  inter mitlenU.  after  the  paroxysms  have  been  broken  up  by 
quinine,  it  is  very  well  to  place  the  patient  upon  a  preparation  of 
arsenic  and  iron,  as  a  prophylactic  against  their  return.  When, 
in  ordinary  intermittent  fever,  for  any  cause  quinine  cannot  be  admin- 
istered, arsenic  may  be  employed.  In  these  cases,  as  already  inti- 
mated, the  first  dose  should  be  large,  so  as  to  make  an  immediate 

*  Sr*  Voe<  (LrArtucA  drr  PhamandynamA.  AuS.  iii.  \.\  Chule*  Hciieh  IPham.  Jauni. 
Tram..  IRM  Biid  IH60.  i.  556:  Srilu^  anrf  ForriBn  Mrd.-CMr.  Hrneu.  ixii.  IM),  ud  C.  "--'-t-i 
•  KdirJi.  Mtd.  Juun.,  IMVt,  203:   Edinb.  Mrd.  ami  Surg.  Joum.,  1871.  xvi.  6W). 

(  Tlir  FiprnmrniM  uF  Clortti  lA.  E.  P.  P..  liv.  Ivfll  indiaie  thkt  iha  tolanoK  to  snuie  in 
bb«l  on  inipRlBd  ■lM>rT>iion.  In  lbs  dofc.  which  hv  devclopxl  hi^  nwlann  to  umic^v™  by 
awuth,  Ihe  MHCFptibility  lo  the  mrul,  mjcetrd  hyTndpnnirtJly,  ■«  tioi  diminiiihcd. 
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In  certain  nervous  dLseasea  arsenic  acts  very  favorably,  in 
unknown  way.  In  chorea  it  has  acquired  a  deserved  reputatinn. 
ihia  affection  iron  and  other  tonics  are  generally  indicated  iaimf 
be  given  consentaneously  with  the  arsenic.  It  is  best,  hoivevtf,  M 
administer  the  latter  separately,  as  the  dose  must  be  steadily  intrewd 
until  (Bdema  or  other  manifestations  betray  a  decided  action.  Annit 
has  from  time  to  time  been  strongly  recommended  in  irtw^iiif 
coiigh,  non-malarial  nevralgia,  and  simple  gastralgia,  or  (ii*k 
neuralgia. 

Arsenic  is  of  value  in  those  forma  of  chronic  rheumaliim  in  »bi(l 
potassium  iodide  is  commonly  employed.  It  is  often  advantajjeoui B 
alternate,  administering  one  of  these  alteratives  for  three  ut  Im 
weeks,  and  then  the  other  for  the  same  length  of  time.  In  rhtmilii 
gout,  or  rkcumaloid  arthriiis,  it  has  been  highly  extolled. 

Toxicology. — When  a  single  dose  of  arsenic  of  just  Bufficina 
size  to  be  felt  is  ingested,  colicky  pains,  diarrhcea,  and  perhai»  mm 
fesult.  After  a  very  large  toxic  dose,  in  from  one-quarter  tnitiw 
quarters  of  an  hour  an  intense  burning  pain  is  felt  in  the  asopliipi 
and  stomach,  soon  spreading  to  the  whole  belly,  and  often  *m^ 
panied  by  a  sense  of  constriction  at  the  throat  and  an  acrid,  rorl»§ 
taste.  In  a  very  short  time  violent  vomiting  and  purging  fwtnuft 
The  matters  rejected  are  at  fir.st  mucous,  and  variously  colotfrili) 
the  contents  of  the  prima!  via?;  but  they  soon  become  biliouj,  i^t* 
yellowish  or  greeni.sh,  and  finally  serous,  with  mucoid  flakes  mJ* 
greater  or  less  amount  of  blood.  As  the  case  progresses  the  symptoo 
mentioned  increase  in  intensity,  and  to  them  are  soon  added  oiiiW 
of  different  nature.  The  thirst  is  excessive;  the  urine  is  supprawil 
the  extreTiiit ies  are  icy  cold;  the  pul.«p  is  sniull.  feeble,  and  frsqiB'' 
the  ntpiii  iirid  hibcired  respiration  is  very  nmch  emhurrfls*ii  ^' 
[lainful  from  the  abdominal  tenderness;  the  surface  is  dark  aniiw 
nosed;  violent  cramps  add  their  torture;  exhaustion  deepcnsinW 
collajx'fe:  convulsions  or  coma  ensue,  and  death  occurs  in  fromfi*' 
to  Iwenty  hours. 

In  anollier  set  of  ca.'Jes,  when  the  dose  has  been  smaller,  or  tlie 
subject  less  susceptible,  the  termination  is  not  reached  so  soon.  .W« 
symptoms,  similar  to  but  less  violent  than  those  just  describai' 
have  lasted  from  a  few  hours  to  one  or  two  days,  a  remission  W^' 
the  purging  and  voniiiins  g'""'  ^^^^  frequent,  or  perhaps  inlPrinit 
even  the  abdominal  tenderness  may  in  great  measure  disapp*' 
but  the  persistent  tliirsi,  cold  extremities,  and  albuminous  urine sbtn 
lliat  the  danger  is  not  past,  aiul  after  a  lime  the  case  jmts  on  snW 
alarming  aspect.  Fever  develops,  the  tongue  becomes  dry  andrw- 
the  belly  very  tumid,  the  abdominal  pain  more  severe,  dyspna**'"' 
cyanosis  occur,  the  face  is  swollen,  nervous  symptoms,  trembliip 
cramps,  and  convulsions  appear,  and  finally  an  icy  coldness  pervM** 
the  frame,  and  death  occur,-  in  from  two  to  six  days.  The  minJ" 
generally  clenr  to   the   Iiisl.      .\n   eruption   very  frequently  appM"' 
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sometimes  as  eariy  as  the  second  day.  sometimes  not  until  the  fifth. 
Ita  eharaeter  is  various:  thus,  it  may  be  petechial.  urticaria4ike, 
papuUr,  vesicular,  or  pustular.* 

Such  uc  ibe  ordinary  phraomeiiB  of  acute  aiwnifal-poboDing:  but  anomalotM 
riiMii  are  boi  very  rare.  Immediate  profound  coUapM.  without  abdotDinal  pain, 
IB  said  to  havp  been  the  chief  manifesiaiiun  in  some  caam.  We  have  seen  heavy 
aleep  as  the  inoet  marked  symptom,  the  dteep,  however,  being  interrupted  at  in- 
tervals by  wild  outcries  aikd  wnthinp,  e>'idenily  the  outcotae  of  abdominal  pain, 
although  DO  statement  could  be  obtained  from  the  patient.  A^n.  aerovn  purg- 
mg  may  be  the  chief  symptom,  and  arsenical-poisoning  has  been  "■■**-''*"  fi»' cholera. 
Dot  only  during  life,  but  also  on  the  poat-mortem  table.f 

\\'hen  arsenical- poisoning  is  not  fatal  the  convalpscence  is  apt  to 
be  slow  and  interrupted  by  various  disorders.  Prominent  among 
these  are  affections  of  the  alimentary  canal,  due  to  the  structural 
changes  produced  by  the  poison.  Nervous  symptoms  are  common, 
and  may  affect  the  motor  or  sensory  sphere  separately  or  together. 
In  some  cases  they  have  developed  very  suddenly.  We  have  seen 
anesthesia  of  the  feet  as  the  only  symptom;  motor  paralysis  may 
exist  alone,  but  it  is  usually  accompanied  by  anesthesia,  hyper- 
esthesia, loss  of  t«mperature-sense.  great  feeling  of  coldness,  or  other 
disorder  of  sensation,  and  not  rarely  excessive  pain,  which  may  be 
aching  or  lancinating.  Occasionally  there  are  severe  cramps.  Normal 
sensibility  is  usually  regained  before  normal  motility.  Of  one  hundred 
cases  of  arsenical  paralysis  collected  by  Imbert-Gourbeyre  in  more 
than  half  all  the  extremities  were  affected;  about  one-fourth  were 
paraplegic;  in  the  remainder  there  was  hemiplegia  or  local  palsy. 
Moat  frequently  the  paralysis  was  not  pronounced  above  the  elbow 
or  knee.  The  lamed  mu.sclcs  ure  usually  sensitive  to  pressure  t  «'id 
undergo  rapid  atnjphy.  losing  very  early  (heir  electro-muscular 
rnntractility,  or  presenting  the  "reactions  of  degoncriition."  Tho 
lendency  towards  more  or  less  complete  recovery  is  remarkable. 
We  have  seen  recovery  when  the  niUKcular  rpninant.s  on  tho  wasted 
limbs  had  for  many  months  been  unable  to  respond  to  any  form  of 
electric  current;  and  out  of  Imbert-Gourbcyre'a  one  hundred  cases 
all  recovered  except  three. 

Post-mortem  Findings. — The  most  obvious  lesions  found  after  death 
from  acute  arsenical-poisoning  are  those  of  severe  gasfro -enteritis, 
but  often  there  is  also  a  wide-spread  granular  or  fatty  degeneration 
of  the  tissues. 

The  gafllric  hiucoum  menibniiip  in  rvxiiMy  hwoUpii,  min'iiliilrd  with  [«lrlirH 
iif  a  deep  rrininon  or  more  comiiioniy  brown  is  li-rpd  ccilnr,  niiil  in  often  Hiitt*'ned 
and  covered  with  u  dipiitheritic  cxud!itHiii,  1>ii(.  is  ntrt-ly  uicrriid-ii.  Pcrtoralion  is 
exceedingly  uncominon.    The  mucous  incnibranu  uf  (.lie  upper  |uirt  of  tlio  small 


•3m  Imheii-dnirbryrr  <^^n^i:eurdet  HipU..  1SS7),  nl-<i  A.  Hulxr  (ZfiV«fAr.  Klin.  .Urd.,  INKS). 

!Sh  VxTchmr't  Archiv.  1870,  I. 
Comull  C.  Uerhard  iSUiungMi,  Pl.uiik.  Mrd.  Gr'fllKh.  Wiriburg,  April.  I(W2>.  Urnnvr 
CVAtr  ria  Fall  von  diron.  ArimlvrBitl.,  WUnblirK,  1K71I),  W.  I",  Mrlnl-wh  t.V.  1'.  .Wtrf.  M«vint, 
F»b.  188.1,  1«),  B»Kiiin  (Joam.  AVft.  and  Mrnl.  OiMratm.  Orl.  tWJ.  vii,  Pi4i.'.l.  kiiiI  <'.  K.  MiUfi 
(Trdrtt,  CoU^sK  oj  fhit'iciant  "t  I'hiladelphut,  'M  Mrien,  vl.;  Archii-rit  dt  J*hyti"I-  .Vorm-  rt  i'aiti,, 
ISS4,  iv.). 
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intestine,  and  soinetimcB  ol  the  whole  of  it,  is  id  a  condition  similAr  to  Umt  d  tk 
stoioAch.  In  Bome  cases  the  lesione  very  closely  reaeinhle  those  at  cholen,  tf  n> 
first  pointed  out  by  Virchow.  In  the  microscopic  examinatioQ  of  s  cad&ver  ite 
bowela  were  filled  with  a  "rice-water"  fluid,  that  observer  found  in  tl«  inuaiari 
contents  epithelial  flakes  and  the  fungus  described  by  Klebs  as  peculiar  u,  vd, 
indeed,  the  cause  of,  cholera.  Tliet  epithelial  cctk  of  the  mucous  meadnae  MR 
choked  with  granules,  many  of  them  in  an  advanced  stage  of  fatty  depoenlin; 
the  interstitial  tisauo  woa  full  of  la,i^e  round  granulated  cells;  the  tolitarj  ^nA 
and  Peyer's  patches  were  very  much  swollen.  ITiese  tacts  have  been  coBfiwri 
by  HolTmann.  'Ilie  gastro-intpstiiiul  lesions  produced  by  arsenic  are  not  AixKidf 
or  largely  to  its  immediate  local  effect,  since  they  occur  oqiiolly  when  tbe  uuiai 
is  killed  by  injection  of  the  poifjon  into  a,  vein.  The  local  influence  of  thedrngi^ 
however,  probably  not  altogether  lost,  since  Unterber^r  found  that  a  Isi^  ite 
was  required  tokiU  an  animal  by  vcrnoufi  injeclbn  than  by  exhibition  by  tiieanjiL 
Curious  and  at  preiK^nl  uncxploin&blc  anoreaties  occur  in  the  disLribuUoo  of  iW 
gastro-intestinal  inflammation,  and  autopsies  have  been  reported  in  trliich  ite 
stomach  baa  jUlogether  escaped. 

M.  Karajaii  reports  a  case  which  had  been  mintaken  during  life  for  teuMH- 
rophy  of  the  liver;  Grohl  and  Mosler  one  in  which  they  found  tatty  or  punlK 
metatnorphosis  of  the  glands  and  epithelium  of  the  stomach  or  intesiines,  of  tk 
cardiac  muecio,  of  the  dbphragm,  of  the  cortical  portions  of  the  kidney.  mM,  u 
a  slight  extent,  of  some  of  the  voluntary  muscles;  1.  1.  Pinkfaam  one  in  which th 
liver,  kidneys,  and  epithelial  Lning  of  the  peptic  glands  were  olmoM  dntiu^ 
similar  lesions  liave  also  been  reported  by  M.  V.  Comil  and  by  Ft^reol. 

As  was  first  pointed  out  by  Salkowaky  when  animals  are  poisoned  bf  % 
doee  of  arsenic,  so  aa  to  live  from  three  to  six  days,  the  hver  •  becomes  mwt 
larged  and  very  fatty.  On  microecoplcal  examination,  the  oells  on  the 
of  each  acinus  arc  natural;  those  Jn  the  centre  in  the  most  advancml  stop*  a(^ 
generation.  The  kidneys  are  similwrly  affected, — llieir  tubes  chtdced  up  mii  Iw- 
globules,  their  epithelium  almost  completely  destroyed.  The  muscle*  erf  Ik  hwi 
and  diuphiBgm  are  also  compromised. 

In  frogs  poisoned  with  arsenic  the  cpidcnnis  peels  oft  from  the  derm,  tt  *)* 
first,  noted  by  Ringer  and  Murrell,  and  Emily  A.  Nunn  lias  found  that  ibe  iofiwaw 
of  the  poison  is  first  munifealed  in  the  under  portion  of  the  epidermis,  the 
ation  progressing  from  the  derm  outward. 

In  Bome  coses  of  arsenical-poisoning  yellow  patches,  beUeved  to  lie  dur  W 
formation  of  arsenical  sulphides,  have  been  noted  on  the  mucoui  membive ol <' 
stomach  and  intestines.    Similar  yellow  deposits  were  found  by  Chuoilil  Bias 
(he  endocardium.    It  is  prolmble  tliat  in  these  case*  the  sulphide  is  tanad 
death  by  the  aid  ot  putrefactive  gases. 


Besides  the  alimentary  lesions,  frequently  may  be  found,  iJtt 
death  from  arsenic,  evidences  of  pathological  changes  id  the  wnin-J 
nervous  system. 

N.  PopofT  found,  in  dogs  killed  in  a  tew  hours  by  a  doee  ot  arBeiiic,  tht 
cord  inflamed;  after  slower  poisoning  there  were  masses  of  "exudnie"  in  Ihi 
borhood  of  the  hlood-vesselfi,  and  in  very  prDtrwtod  cases  Ibe  wolU  of  iJi« 
arterioles  were  (ound  to  be  tliickcncd  and  the  large  cells  of  the  gr»y  imlt* 
toundly  altered.     The  protoplasTii   first  became  o)iaque  and  granidaj;   tin  « 
grew  fainter  and   fainter,  and  disoppenred;    viicuoles  appeared,  and  ewn**^* 
more  and  more  on  l,he  shrunken  body  of  the  cell,  which  finally  melted  d«*   ** 


•  Bnlkowrky  aim  nnlnl  Iliat  early  In  both  aneniral-  anil  anlimcmial-miMOniM  '^f^\T 
lion  of  the  Ihrr  is  atjiilislinl.     PoclnryiwoUky  fimln  timt  Ibe  B™i  chiui«B  prodBH°_'rS^ 
miijK  JorwB  ill  arwnic  ccHiKialu  in  Iho  formalitin  of  necmlic  fon  in  Lh«  liw  ^"ft-  '"^■^^J* 
hrntch     18881.    O.  Silberman  IwlicvMi  'hat  .larinK  lif*  ilinirubi  tonn  in  vanoia  P""***,  u 
r  (  \rrhin  I    Palh,  Ana!.,  csvii).     For  funlipr  di-cilwioH  t«^  Zifeler  (flnlniiw  PtA.  J^"* 
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water.     With  the  emetic,  or  sooner,  if  possible,  the  antidote  should 

be  administered.  The  most  certain  antidote  is  the  freshly  precipiiaitd 
ferric  hydroxide,  which  forma  with  arsenoua  acid  a  very  insoluble 
compound.  The  antidote  must  be  freshly  prepared,  and  must  be 
given  in  great  excess;  according  to  the  experiments  of  T.  and  H. 
Smith,  of  Edinburgh,  at  least  eight  gruins  of  the  iron  being  required 
for  the  converdon  of  one  grain  of  the  arsenous  acid. 

In  practice,  any  ot  tlie  official  ferric  solulions — that  of  tho  cWoride  being  gen- 
erally preferred,  as  moHl.  reailily  procured — should  bo  neutmliied  by  Bodiuin  ear- 
buiiul«  or  proFf^rably  by  magnesia,  and  a  portion  of  the  prceipititle  given  al  once, 
Htirred  up  in  h"t  water.  Tile  remainder  of  the  alilidole,  having  been  hastily  washetl 
by  emptying  it  on  I<j  a  piece  of  mimlin  or  in  a  filter,  pouring  water  on  it  and  allowing 
it  to  drain,  should  be  administered  very  frpply,  indctKl  indefinitely,  its  it  is  entirely 
harmless.  U.  Kiihler,  of  Halle,  haa  made  an  elatiorale  series  of  chemical,  physio- 
logii-al,  and  clinical  experiments  upon  the  comparative  antidotal  values  of  the 
naccharalrii  ferric  oxide  and  the  freshly  precipitated  ferric  hydroxide.  Hia  resullK 
indicat*  (liat  Iho  former  preparaiion  \n  the  belter;  but.  as  the  efficiency  of  the 
hydroxide  ha«  been  so  frequently  proved  at  the  bedside,  further  testimony  ia  de»ir- 
able  before  it  is  superseded,  especially  since  the  other  ferric  preparation  is  not  official 
with  us,  and  is  not  ea  readily  prepared  on  the  spur  of  the  moment  as  is  ila  fellow. 
Dialyztd  iron  has  l)een  used  with  very  good  rt'.siilts.  but  it  ia  much  better  to  precipi- 
tate it,  just  before  administnktion,  with  a  small  amount  of  ammonia  or  other  alkali. 
Magntgia,  freshly  calcined  or  freshly  precipitated  from  a  solution  of  its  salts,  is  an 
untidcitfl  of  Bonie  avail  in  arsenical-poisoning,  but  is  decidedly  lees  efficient  than 
the  iron  oxide. 

The  beat  form  of  the  iron  antidote  ia  probably  the  Ferric  ftydroride 
with  Moffnesium  Oxide  (Fehri  Hvdroxidlm  cum  Magnebii  Oxido, 
U.  S.),  Arsenical  Antidote  of  the  German  I'harmacopceia.  It  is  made 
by  precipitating  Ihe  solution  of  ferric  sulphate  by  magnesia.  In 
emergencies,  Monsel's  solution,  tincture  of  the  chloride  of  iron,  or 
any  solution  of  an  iron  suit,  may  be  substituted  for  the  tersulphate 
solution. 

In  arsenical-poisoning  castor  oil  should  be  administered  for  the 
purpose  of  ex])elling  the  poison  from  the  bowels,  and  demulcent 
drinks,  opium,  stimulants,  dry  external  heat,  and  rubbing  should  be 
employed  as  called  for  by  the  symptoms.  When  there  is  a  tendency 
lo  suppression  of  urine,  very  large  draughts  of  feebly  alkaline  water 
should  be  given  as  frequently  as  the  stomach  will  bear. 

Chronic  arsenical- poisoning  ia  often  difficult  of  diagnosis;  the 
symptoms  are  usually  both  local  and  constitutional.  When  the 
poison  has  entered  the  system  through  the  respiratory  tract  the 
local  irritation  will  be  shown  by  dryneas  of  the  throat,  cnughing, 
and  other  evidences  of  chronic  bronchitis  or  severe  laryngo-bronchial 
catarrh.  When  the  poison  has  entered  the  system  through  the  ali- 
mentary tract,  loss  of  appetite,  with  frequent  vomiting  and  violent 
diarrhosa,  are  common.  The  general  symptoms  consist  of  depression 
of  spirila,  irritability,  insomnia,  giddiness,  failure  of  memory,  some- 
times marked  mental  failure.  According  to  Reynolds,  in  the  epidemic 
which  was  caused  by  arsenical  beer,  involvement  of  the  nerve- 
trunks  was  very  common.    There  were  in  these  cases  marked  disturtv 
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vices  of  sensation,  paresthesia,  and  panial  anesihcsia,  jitihrtush 
complete  anesthe^a  was  rare.  There  may  he  musrular  ircmors  iir 
stiffness;  vertigo  or  other  disorders  of  equilibrium  are  sonieiinxw 
Been,  while  violent  neuralgic  pains,  with  numbness  of  iho  o-xlrenii- 
ties,  marked  tenderness  of  the  ner\-e-l ranks,  and  other  rnsuh*  of 
peripheral  neuritis,  are  not  rare.  In  most  cjii»es  of  chronic  arsenical- 
poisoning  without  a  historj"  the  conperie^  of  symjitoms  is.  howo^■cr. 
sufficient  only  lo  arouse  suspicion  and  lo  c.ill  for  a  chemical  exami- 
nation of  the  urine.  Ii  should  always  be  rememliered  that  a  periph- 
eral neuritis  is  u.«ually  dueio  the  presence  of  siime  poistin,  and  thai 
a  group  of  wide-spread  atypical  symptoms  not  characteristic  of  any 
distinct  disea^N*  is  usually  either  toxic  or  diathetic. 

Sometimes  in  acute,  more  frpquenily  in  chronic,  arseiiical-ixiison- 
ing,  or  as  the  result  of  long-continued  me<iicinal  use  of  the  drug, 
certain  disorders  of  the  skin  appear.*  Of  these,  herpes  zoster  seems 
to  be  the  most  frequent;  it  probably  is  the  result  of  an  arsenical 
neuritis.  .Another  common  skin  affection  is  erythromolalpia,  the 
painful  red  swelling  of  the  epiderm.  In  protracted  cises  there  is 
frequently  thickening  of  the  horny  tissue  in  the  palms  of  the  hands 
and  soles  of  the  feet,  which  occasionally  extends  up  the  limb.  The 
formation  of  transverse  ridges  across  the  nails,  the  result  of  the  hyi>er- 
keratosis,  has  also  been  noted.  The  de}>osiI  of  pigment  in  the  skin 
and  mucous  membranes  is  an  almost  constant  symptom,  -while 
there  have  been  noted  a  number  of  other  changes  in  the  skin,  such  as 
erythematous  and  desquamatous  eruptions,  urticaria  and  subcu- 
taneous oedema,  vesicular  eruptions,  bulhr,  papules,  pustules  and 
ulcers,  purpura,  shedding  of  the  hair  and  nails,  and  keratosis. 

In  artisans  who  work  in  copixr  local  arscnical-iM>isoniiiK  is  not 
ver>'  rare.  Ulcers  about  the  roots  of  the  naib  are  pciierally  the  first 
trouble  in  these  cases,  but  after  a  time  ecuematous  or  pa]>ular  erup- 
tions appear,  and  even  sul>dermal  erysii>e!atous  inflammations  are 
developed.  Very  commonly  to  these  local  symptoms  are  added, 
after  a  time,  the  usual  phenomena  of  chronic  arsenical-jxiisoning. 

In  the  arts,  preparations  of  arsenic  are  largely  usi'd  as  pij»nicn(s;1 
and.  excepting  the  manufacturers  of  arsenical  coiu]>ounds.  il  is 
almost  exclusively  those  who  are  accidcniallv  exposei!  to  the 
deleterious  influence  of  these  pigments  that  suffer  from  chronic 
arsenical-poisoning. 


*  Sn  Srhmidt'l  Jahrt^  cliv.;  Dtultili.  Anhii-  A'firi.  Mi'I.,  IMm,  \l>v.;  II.M.-ii  Mnl,  iinii  .'•u-t. 
Joim.,  eiviii.,  cii».,  pkx..  c\xi.,  pxxii.;  Aun.  dt  Urrmal-l.  rf  ilr  -^ui*-  "tU7.  >  iii.  ^.  :U.'i:  .l/.i.i.ii.. 
/.  Prakl.  Drrmalal..   1897,  SXIV.  3.  ISr. 

t  Fur  an  ex»llfnt  report  upuii  (hia  subird,  «*  Wnx-rf  11/  f'lr  Suilr  H^-inl  ■•',  ll-nllh  ■■!  .W.m.i 
rAirarHt.  Jan.  1S72,  whrrr  il  I.h  Alaml  thu(  fniiii  Ww  liimiLrv^l  ro  h-\'i,|i  Imii^lriHl  iiiit«  <.(  HrviinMil 
piKmrnt  *rTt  mAiiufnrrun^t  in  \Hi\2  LEk  KnElaiiJ  uUirie.  Knlnl  rlir^triir  nr^-iiu'nl  i>.M-4iriiiijF  li.iiii 
nrkixiff  in  aniline  dyv*  14  reporfnl  in  f^tifkrr'n  Jahib.^  isr?.  'tJllr  V.  <',  SImifiirli  vMni.  \rH-t, 
1893.  Ixil.l  rvpoTif  a  number  cif  ca-^f*  in  winch  Ilir  <■>  initrnrii"  bnvr  Ni'ii  siL,iiri^-iiili"hiiiil  irrirnrinn. 
anrmia.  drnnalili*,  mlneM  of  ihe  ronjuncdva.  riillfin(".'<  niulrr  (hi-  '-y'"^.  hr'ii'ini-bi..  irnlHlnut  itf  Otr 
upper  alr-jH^Haffeis  aUiuminuria  wirli  ntxijt  and  blixtcl.  ii'id  p<«ri|ilii'iiil  ii.'iiriri",  Thi-  niiiiil>''T  nf 
ea?v*  of  chronir  anenical-iHtiwininfr  ilolerrivl  in  umL  nlxnic  I1i>-imi.  r<kniT:L'-i4--l  wiih  t\w  n--i  .if  t\n> 
world,  in  nomelhin^  mnarkahli?,  and  in  «-rarrrLy  In  \)»-  arcDllfil'-iL  I'tT  by  Ibf  Hlli't-'--J  ^.iifH-ri'ir  qnili-. 
new  of  (he  Hcwinn  ph^nirian-"-  A  Further  iJiffirulty  of  (W  subject  if  Ihat  ar'^-jjic  ba«  bi-^'it  dt'Irt'dnl 
is  Ibe  urine  of  many  nonual  ButoniAaji. 
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The  poisonous  colors  are  of  various  huN,  and,  being  very  che&p,  aad  teoait 
able  tar  their  purity  of  tone  and  their  permanence  under  expoBurr  lo  L^,  m 
much  used  by  popcr-makers.  SrJieeie'i  Grrni — copper  ui^enite — eonUiiu  Bftf-fti 
per  cent.,  by  weight,  of  nrscnous  acid;  and  Schweinfutt  Grern^-the  iu«i»«nHift 
— fifty-eight  per  cent.  The  arsenic^  dyes  arc  not  all  green,  but  may  br  in  aloiM 
any  hue;  they  are  Lirgely  due  to  the  use  of  ai^enic  in  the  manufacture  of  iiii|,iini 
and  other  aniline  colors,  £.  S.  Wood,  of  Harvard,  has  shown  that  in  dilbM 
pftTceU  of  the  same  goods  one  will  contAin  arsenic  e^d  the  other  not,  bnaiai  lit 
aniline  dyca  are  sometimes  conlamiDated  with  arsenic  and  are  someltmet  Ine  baa 
it.  These  poisonous  eolors  are  by  no  means  con&ned  to  wall-paper.  Sweetnab 
have  been  colored  with  them;  piistelioard  boxes,  artifieial  (lowers,  tai^ktan  ditai, 
India  muslins,  cretonnea,  wulls  of  dwellings,  shelves  of  groceries,  toys  of  cUte, 
and  various  other  articles  have  been  made  the  vehii'le  of  death,  so  that  bmiAiA 
of  cases  of  poisoning  have  resulted  from  the  use  of  these  pigments,  which  ail|Iit  V 
be  banished  by  the  strictest  laws.  In  most  coses  it  is  probably  (be  minute  dvl. 
which  is  scparElcd  mechanically  and  difTuscd  through  the  room,  that  ptoduealh 
fatal  result;  but  poisoning  has  occurred  when  the  arsenical  paper  Wks  corerednv 
with  another  paper.  Hambers  has  made  elaborate  ehenitcal  researclu*  iqna  ih 
air  of  these  apartments,  and  believes  that  he  has  demonstrated  that  aaax  umt 
escapes  in  the  form  of  arseniurettcd  hydrogen.  Not  rarely  the  poison  b»i  fuel 
taken  directly  into  the  stomach,  especially  by  children. 

The  chief  indipations  in  chronic  aTsenicat-poisoning  are  lo  remow 
the  patient  from  the  exposm-e  and  to  treat  symptoms  as  they  arise- 

Post-mortem  Jmhibiiion. — Owing  to  the  extensive  use  of  erobalniing  with  liqoA 
made  either  directly  from  arsenical  preparations  or  from  commercial  chcrnioi 
which  habitually  contain  arsenic  aa  an  impurity,  it  is  becoming  extremely  difirolt 
in  criminal  legal  practice,  as  it  occurs  in  the  United  States,  to  prove  dolli  Ino 
arsenical -poisoning.  Although  the  subject  is  somewhat  aside  from  the  raaW  ^ 
of  the  present  volume,  its  importa.nte  soems  to  require  a  brief  authnritaiivc  o* 
aiderotion,  the  details  of  which  may  be  found  in  recent  works  on  toxicology  11« 
old  belief  that  the  finding  of  arsenic  in  the  brain  or  organs  distant  from  tlictb^ 
men  was  proof  lliat  the  poison  bod  been  administered  during  life,  and  bad  bM 
scattered  by  absorption  *  ond  not  by  imbibition,  is  absolutely  incorrect. 

The  (lualitative  distribution  of  arsenic  in  the  body  is  of  very  little  lefri*  • 
most  coses  in  determining  the  question  as  to  whether  the  poisou  bus  bccD  p" 
before  or  after  death.  Arsenic  which  lias  been  injected  into  the  thorax  orini"''' 
abdomen,  after  death,  may  be  found  aubsequently  in  the  hraio  and  other  di«» 
parts  of  the  body.  More  respect  should  be  given  lo  the  quantitative  dislritwuiai' 
anienic.  It  is  naturally  to  be  expected  that  more  arsenic  should  be  fouDd  In  * 
parts  adjacent  to  the  points  of  injection  tlian  in  distant  portions  of  llie  body,  vi 
that  the  position  of  the  body,  through  the  force  of  gnii-ity,  should  influcnw'J* 
distribution  of  the  poison.  Thus,  if  the  corpse  has  lain  upon  the  back  ninrt  iiW 
should  be  found  In  tlie  bock  tissues  tlmn  In  those  in  the  upper  portions  of  Itir  bi^' 
it  on  the  left  side  more  poison  should  be  found  in  the  left  than  in  the  ri^t  Wi»J 
Nevertheless,  when  a  body  has  lain  for  many  weeks  after  post-mortem  an*nic»li'»' 
tion  the  laws  of  diffusion  assert  themselves  against  the  law  of  gravity. 

To  be  of  any  value  whatever  the  quantitative  chemical  study  of  llie  diSW 
organs  must  have  been  mode  with  the  greatest  care  and  attention  lo  det»ih,  >* 
only  chemical  but  also  physical.  Tlie  whole  organ  must  have  been  twed  or  loiw 
to  a  common  pulp,  a  portion  of  which  has  been  analyzed.  Moreover,  the  qiMli* 
tive  differences  must  be  most  pronoimccd  or,  as  It  hos  been  well  stated  by  ^^^^ 
"must  be  absolute  not  relative;  the  left  kidney  must  contain  ai«enic  and  Uip  rftii 
none;  it  Is  not  enough  that  the  right  kidney  shall  contain  lew  than  the  )eft;K^^* 
difference  is  compatible  with  vital  absorption." 
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Except  under  rare  circumatAnces,  aa  when  tlie  body  boa  been  buried  only  a  few 
daya  after  embalming,  bo  that  there  lias  not  been  lime  for  the  processes  of  imbi- 
bition to  carry  the  poison  throughout  the  organs,  the  expert  is  not  justified  in  assert- 
ing from  quantitative  evidence  t!i»t  the  poison  has  been  tuken  during  life;  the  im- 
perilling of  life  by  overconfidence  of  statement  is  nol.  a  rare  crime  in  American 
courts.  To-day  is  as  true  as  ever  the  dictum  of  Witthaus  and  of  Toraellini,  that 
it  is  impossible  in  most  cases  to  distiiigiUHli  with  positivenees  by  chemical  analynia 
between  absorplion  and  imbibition,  or,  in  other  words,  whether  the  poison  has  been 
put  into  the  body  before  or  afi«r  death.* 

Administration. — The  beginning  dose  of  arsenic  is  on&-thirtieth 
of  a  grain  (0.002  Gm.),  which  should  be  given  in  pill  after  meals,  and 
be  alowly  increased  until  a  perceptible  influence,  or  the  desired  tberfr- 
peutic  effect,  is  obtained.  In  many  cases  {chorea,  lymphoma,  iriier- 
mittent  fevers,  etc.)  it  is  necessary  to  push  the  remedy  until  decided 
evidences  of  poisoning  are  secured;  in  this  case  a  liquid  preparation 
should  be  selected. 

Cacodtuc  Acto. — Cacodyllc  acid  is  chemically  di-methyl-arsenic  aeid.  Several 
of  its  salts  hEve  been  employed  in  medicine  as  aubstitul«H  for  arsenic.  It  has  lieen 
claimed  for  these  preparations  tliut  they  are  much  less  poisonous  tlian  the  ordinary 
arsenical  preparations,  and  can  be  used  freely  without  danger  of  causing  unjilpjuKitit 
symptoms.  It  would  seem  that  their  low  degree  of  toxicity  depends  upon  the 
fact  tliat  the  arsenic  is  so  firmly  Ixiund  up  in  the  composition  that  it  is  hberaled 
in  the  body  only  in  very  small  quantities,  since  the  experiments  of  HolTler  indicate 
that  only  about  two  or  three  per  cent,  ot  sodium  cacodyiute  is  destroyed  in  the 
body  and  eUminated  as  arsenic.  It  is  therefore  probable,  as  claimed  by  Hefft*r, 
that  the  cacodjlate  is  not  active  as  such  but  only  through  the  liberation  of  Ireo 
arsenic.  This  view  is  also  held  by  Fraser,  who  lias  used  [he  remedy  in  a  number 
of  cases  ot  chorea,  eciana,  Uukrmia,  and  chlorosis  without  special  result.  The  remedy 
has  been  especially  lauded  by  Gautier,  who  lias  employed  it  in  various  forms  of 
tuberrutaitg  with  asserted  good  results.  Sodium  cacodylato  has  been  used  aa  a 
substitute  for  arsenic  in  nil  the  conditions  in  which  this  remedy  is  useful,  in  dosea 
at  one-quarter  to  one  grain  {0.016-O.06  Gm.).  In  chlorosis  and  other  forms  ot 
anemia  the  cacodylate  of  iron  is  preferreil,  and  may  bo  given  in  the  same  doeo. 
According  to  Gautier  it  is  always  preferable  to  give  the  remedy  subcutaneousiy. 
Under  these  circumstances  a  five-per-cent.  solution  may  be  employed,  of  which 
15  minima  (1  C.c.)  may  be  given  at  a  dose. 

Atoxvi«  Meta-arsenv-anUid. — This  is  a  white,  odorless  powder,  soluble  in 
twenty  per  cent,  of  hot  water,  and  conlaining  thirty-seven  and  six-tenths  per  cent. 
of  metallic  arsenic.  According  to  Blumenthal  it  is  forty  times  less  poisonous  tliiiii 
arsewc  acid,  but  as  its  physiological,  toxic,  and  remedial  properties  are  probably 
in  direct  proportion  to  the  amount  of  arsenic  eliminated  in  the  system,  it  does  not 
seem  probable  lliat  it  has  any  advantage  over  the  older  preparations  ot  arsenic. 
It  ia  claimed,  however,  lo  lend  itself  especially  well  to  hypodermic  medication; 
according  to  Stliild,  three  to  fifteen  minims  of  the  Iwenty-per-cent.  solulion  may  be 
given  hypodermi cully  for  five  days,  sutsequently  on  alt«mate  days.  Scliild  believes 
that  it  is  especially  liable  to  act  upon  Ibe  heart,  and  considers  cardiac  weakness  a 
contraindication  to  its  use. 

MERCURY. 

Metallic  mercury  in  its  ordinary  form  is  almost  incapable  of  absorp- 
tion, but  when  finely  subdivided  by  trituration  with  inert  substances 

■  Anwrioui  nAdrrt  rc  ffprv^aSIy  Mftlie^t  Juriapntdma  and  Forenwie  MfHleint  ami  Ttyrvol- 
■mr.  by  Witlhaus  uifl  Bifckvr.  Also  Tezl-^^tk  of  i^ffol  Medicitu  ami  Tatuaiv^v.  by  PetcfM^  luJ 
BkinM.    -Uh  Fitrmne  MidtHni  ami  Tiauolom,  by  DUod  Wwin. 
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it  becomes  capable  of  penetrating  the  mucous  membranes.  Prepm- 
tions  containing  metallic  mercury  which  are  recognized  by  thel'.  S, 
Pharmacopoeia  are;  the  mass,  the  ointment,  and  mercury  with  tbtl^ 
Mercury  is  capable  of  acting  either  as  a  univalent  or  as  a  diTib: 
base,  consequently  it  forms  two  series  of  salts,  the  mercurousandibf 
mercuric.  The  PharmacopcBia  recognizes  of  the  aalts  of  mercun- 
two  chlorides,  two  iodides,  two  forms  of  the  oxide,  an  oleale,  snd  i 
complex  body  resulting  from  the  precipitation  of  solutioo  n? 
corrosive  sublimate  by  ammonia  known   as  ammoniated   meiniry. 

Mercurous  chloride  or  calomel  (hydrargyri  chloridum  mite),  ofcun 
as  a  white  crystalline  powder,  insoluble  in  water,  alcohol  orfllxr 
Mercuric  chloride  or  bichloride  of  mercury,  more  commonly  knowiiii 
corrosive  sublimate  (hydrargyri  chkiridum  corroaivTim),is  incoiotitt 
crystals,  soluble  in  thirteen  parts  of  water  and  three  parts  of  ilwboi 
odorless,  but  with  an  acrid  metallic  taste 

Mercurous  iodide,  or  yellow  iodide  of  mercury,  is  a  bright  yelln 
amorphous  powder  without  odor  or  taste,  practically  insolul)!(i! 
either  water  or  alcohol.  Mercuric  iodide,  or  red  iodide  of  tiiercw;', 
is  a  bright-red.  odorless,  and  tasteless  powder,  sparingly  »ilil''' " 
alcohol  and  practically  insoluble  in  water;  solutions  of  potwsiffl 
iodide,  however,  dissolve  it  easily. 

Two  forms  of  the  oxide  of  mercury  are  recognized,  the  yelldtitJ 
the  red.  In  their  chemical  relations  these  two  preparalioDsdot'i' 
differ.  They  are  both  insoluble  in  alcohol  and  in  water.  Theydlo*' 
amorphous  and  of  a  light  orange  yellow  color.  The  red  oxide  is  f""* 
posed  of  orange-red  crystals  which  become  yellow  when  finely  tritimHi 

Ammoniated  mercury  is  made  by  precipitating  the  bk'hiuiiili 
with  ammonia  water  juui  lias  the  formuhi  HgNH„CI.  It  iFiTursii 
the  form  of  a  white,  amorphous  ]Jowder.  with  a  metaUie  taste,  insoW 
in  water  nr  alcohol. 
Official  Preparations: 

Hydrargj-nim Not  used  intenmlly. 

Hydrargyrum  Ammonialum  .  , .  .Not  used  inlcrnally. 

Hydrargyrum   cum  Creta  [Gray 

Powder] ,2  to  10  graina  (0.13-0.6  Gm.l. 

Hydrargyri       Chloridum       Mite 

.,,  I        I,  I  Alterative  i  to  1  grain  (0,03-0^)6  Gm.l 

^  ' j  Cathartic  2  to  10  graina  (0.13-0.6 fiiai 

HyJmrgj-ri    Cliloridum    Corroai- 

vum  [Corrosive  Siilillniate]. .  . .  jij  to  J  graio  (1-S  Milligm.), 

Hydrargyri      lodidum      Flavura 

[Protiotlide} -.jtol  grain  (0,01-0.00  Cm). 

Hydrargyri      Iwliduiii     lliihrum 

[Biniodide] o'a  '"  i  gniin  (1~S  MiUigin.). 

Hydrargyri  Oxiduni  Fiavuiii  ....  Nol.  uaed  interruiUy. 

Hydrargyri  Oxiiium  RuLirum. .  . .  Nol  u,sed  internally. 

Massa  Hydrargi-ri  [tiUic  Mass]  .  , !  lo  10  graina  (0,06-0.6  Gin.). 

fnpuentuui     Hydra  rgj'ri     [Blue 

Omtmpnt]  (.50  per  ccnl.) Exleraally  only. 

tlnguentiim  Hydrargyri  Dilutiim 

(33  per  cent.) Externally  only. 


> 
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The  theory  of  MiaUie  Ihat  calomel  is  converted  by  hydrorhloric  arid  id  i1« 
stomach  into  a  bichloride  and  as  such  absorbed  is  certainly  untrue,  for  it  kta  bat 
shown  that  the  gastric  juice  at  least  at  the  body  tenipicrature  ia  not  cafaUt  rf 
Eomiing  corrosive  sublimate  with  calomel,  and  if  it  were,  corrosive  ■ubIkuU.s 
we  have  aceo,  is  incapable  of  being  absorbed  unchanged.  The  supeistilioo  ipMI 
the  adnuniatration  o(  acid  drinks,  as  lemonade,  in  conjunction  with  calanid,  hi 
no  chemical  foundation. 

The  rute  of  obaorplion  ot  mercury  is  of  course  aflccted  1^  the  choice  o(  pn^m 
tion  and  by  the  method  of  administration.  Wellander  has  found  mercury  m  lit 
urine  fourteen  hours  after  its  application  to  the  h\inian  skin  and  one  Lour  iftMN 
subcutaneous  administration.  Mayen^on  and  Bcrgeret  found  that  when  OMonu- 
gramme  of  corrosive  sublimat*  was  given  hypodermically  to  a  dog,  the  urine  far  ih 
next  twenty-four  hours  contained  mercury,  afterwards  none.  When  a  centignlmt 
was  given  daily  for  ten  or  twelve  daysi,  the  urine  contained  mercury  for  feorv 
five  days  after  the  cessation  of  medication.  In  their  laat  eeries  of  experiiEail^ 
rabbita  received  the  drug,  and  were  killed  at  different  intarvals:  in  haJf  •obonillt 
tnetal  could  be  found  in  all  the  tissues,  the  liver  and  kidneys  containing  nMd 
it;  in  four  days,  or  even  in  a  shorter  time,  mercury  given  in  &  sin^e  date  ra  d 
eliminated,  and  could  not  be  found  in  the  tissues.* 

The  evidence  in  favor  of  the  storing  up  of  mercury  in  the  system  is  ovenddsi- 
ing.  In  1880  Vajda  and  Pasclikis  stated  that  they  found  the  metal  in  the  uriien 
different  cases,  six  months,  one  year,  two  years,  and  even  twelve  and  ilaruw 
years  after  the  mercurial  course.  MJ^ycn^on  and  Bergeret  found  that  the  eitubiiKa 
of  potassium  iodide  forty-eight  hours  after  the  cessation  of  a  mercurial  mat, 
when  the  urine  was  free  from  mercury,  would  bring  about  the  inimedislt  dini' 
nation  of  mercury.  Apparently,  using  all  precaution  and  having  the  i»taii 
carefully  watched,  H.  Stcin  has  obtained  weighable  amounts  of  elimiialad 
quicksilver  from  the  urine  (our  weeks  after  its  inunction.  Schuster  has  fotml  > 
in  the  feces  three  mouths  after  the  cessation  of  a  mercurial  course;  indeed,  btte- 
lieves  that  it  ia  thrown  off  more  freely  and  constantly  by  the  intestines  thu  hj  ill 
kidneys.  He  also  asserts  that  elimination  is  completed  six  months  after  the  am- 
tion  oE  an  ordinary  mercurial  course.  According  to  Gola  when  the  kidney  elimm' 
tion  is  great  the  intestinal  output  m  small  and  rire  versa.  In  an  elaborate  icas« 
on  the  elirnination  ot  mercury,  Balzer  and  Klumpke  stale  that  extnordinaiyoK- 
erbations  and  remissions  occur  in  the  elimination  during  ttvatment,  that  Mictai- 
owsky  and  Souchow  have  shown  that  the  effect  of  potassium  iodide  is  small,  but  lid 
Stepanow  has  proved  that  the  hot-air  baths  increase  enormously  the  fliminTi'* 
It  appears  to  be  established  by  St«in,  that  in  these  cases  of  loDg  contimiusi  lit 
mercury  escapes  not  only  through  the  kidneys,  but  is  also  excjcted  by  the  oliraii 
glands  as  well  as  by  the  intestines,  and  hence  its  continuing  eliminalion  najit 
overlooked  by  the  chemist,  who  simply  studies  the  urine. 

Physiological  Action. — After  absorption,  all  of  the  preparalioni 
of  mercury  appear  to  affect  the  system  very  aimilarly.  When  a  mild. 
unirritating,  preparation  is  introduced  into  the  system  so  as  to  produce 
constitutional  effects,  the  first  symptoms  of  its  action  are  to  be  lookod 
for  in  the  mouth.  In  the  mildcHt  degree  these  symptoms  conail  oi 
a  slight  fetor  of  the  breath,  and  some  soreness  of  the  t«eth  Bbeo 
knocked  forcibly  together  or  struck  with  a  key.  Mercurial  fetor  ol 
the  breath  is  generally  the  first  indication  that  the  drug  is  sflectin! 
the  system,  and  ia  sooner  or  later  accompanied  by  a  disagreeable 
metallic  taste.     If  the  use  of  the  mercury  be  persisted  in  the  goas 


*  iirOtod  of  Prepaiinu  Tiantea  for  Micfaseupic  Detectwn  of  Mercury. — J.  Alnxk^t  (5-  V-  Bd- 
oolxxx.,  p.  177)  Hiukfl  (be  fr»bly  cut  pico«a  for  QiRlit  or  leu  houm  in  m  «otuLiob  of  HulphiaAM 
hydrogcD,  containine  Tour  p«r  obdI.  of  nilric?  %cia,  producing  a  yc^lJow  prv<!ipilatc  ol  fuactfii 
Bulphiat;  BUbsettueDtly  tie  b&rdeQji  ia  aJcotiol  or  other  fluid  not  coataiciiic  jodiae,  uid  cuU. 
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come  swollen,  soft,  and  spongy,  bleeding  on  very  slight  abrasion, 
tad  there  is  a  decided  increase  in  the  secretion  of  saliva.  Beyond  this 
■int  the  therapeutist  is  never  juatified  in  carrying  the  use  of  the  drug. 
If  it  be  done,  the  local  symptoms  in  the  mouth  increase  in  severity, 
the  tumefied  gums  become  inflamed,  very  vascular,  and  marked  by 
dark  red  line  at  the  junction  of  the  teeth;  the  tongue  is  also  swollen, 
metimes  enormously,  protruding  from  the  mouth,  whose  closure  it 
,y  entirely  prevent;  the  teeth  are  loosened  in  their  sockets;  the 
iva  is  enormously  increased  in  quantity  and  altered  in  quality, 
rming  great,  ropy,  viscid  masses,  which  pour  over  the  thickened  lips; 
parotid  glands,  and  even  the  submaxillary,  are  very  much  enlarged 
d  tender.  Severe  ptyalism  may  be  accompanied  by  marked  fever, 
d  nephritis  is  a  not  uncommon  occurrence.  Loss  of  the  teeth, 
ixtensive  ulceration  of  the  soft  parts,  and  even  necrosis  of  the  jaw- 
nes  have  occurred,  and  death  from  e.xhaustion  resulted,  or  the 
<atient  struggled  through  to  recovery,  seamed  and  disfigured  for  life, 
these  cases  passive  hemorrhages  often  recur  again  and  again,  and 
y  contribute  largely  to  a  fatal  result.  During  severe  ptyalisin 
emaciation  goes  on  rapidly,  and  seems  to  especially  affect  imperfectly 
^organized  tissues,  so  thiit  exudations  very  generally  rapidly  disappear. 
ube  disturbance  of  nutrition  is  further  shown  in  some  cases  by  the 
occurrence  of  ulcers  upon  the  extremities.  The  blood  suffers  very 
decidedly,  becoming  more  fluid  and  watery  than  normal  and  having 
its  power  of  coagulation  impaired.  According  to  the  researches  of 
Wright,  its  solid  constituents  are  notably  diminished,  including 
Ibutnin,  fibrin,  and  the  red  corpuscles,  and  it  contains  a  large  quantity 
of  fetid,  fatty  material.  These  observations  of  Wright  have  been 
confirmed  upon  animals  by  Wilbouche witch,  and  by  L  Hughes 
Bennett. 

Although  large  doses  of  mercury  lower  the  general  nutrition  and 
destroy  the  crasis  of  the  blood,  it  is  probable  that  when  given  in  very 
minute  doses  it  has  tonic  properties. 

Tn  1869  Lii^gpois  anserted  that  the  Bubrutaneous  injection  of  very  minute  doses 
of  quicksilver  produces  in  htiallhy  men  an  increase  o£  their  bodily  weight,  and  in 
1ST6,  in  two  experimentu,  E.  I..  Keyea  found  Ihnt  not  only  was  (lie  bodily  weight 
increased,  but,  ba  delermined  by  actual  count,  the  number  of  the  red  corpuseleB 
na  decidedly  augnienWll.  Hermann  Schlesinger  haa  laboriously  experimented 
Upon  nibbila  and  dogs.  All  other  conditions  being  similar,  thoae  rabbita  which 
reaeived  the  mercury  incrcaaed  in  weight  a  little  more  than  did  thrise  to  which 
toercurj  was  not  given,  but  the  augmentation  of  the  red  blood-disks  was  dintinctly 
greater  in  the  mercurialised  animals.  With  doga  the  results  were  more  decided, 
both  bodily  weight  and  blood -corpuaolea  increasing  much  faster  in  the  anitnals  to 
which  mercury  wna  given.  I,  Hughes  Bennett  had  previously  obtained  results 
similar  to  those  quoted,  and  Schlesinger  thinks  lliat  it  muat  be  considered  proved 
lh»t  very  minute  continuous  doses  of  mercuriiiLs  t«nd  in  the  normal  animal  or  nian 
to  inerea^  distinctly  the  weighf  of  the  body  and  the  richnesa  of  the  blood,  but  that 
it  M  Bcawely  proper  to  call  them  tonic,  os  in  his  l>eliet  they  act  by  hindering  oxi- 
dation and  restricting  waste,  and  not  by  aiding  in  recoaat ruction, — a  conclusion 
which  is  purely  theoretic  and  unproved.  In  some  eases  of  syphilitic  anemia  the 
of  mercury  in  increasing  the  number  of  red  blood-corpuscles  is  very  marked. 


364  GENERAL   REMEDIES 

This  effect  is,  however,  lo  be  aUribul^d  to  the  antiaypliihlic  iiifluciice  ol  lis  im^ 
rather  thitn  to  any  specific  action  on  the  blood -(naking  org&ns.  (For  iMtai 
paper,  sea  L.  UaiUttrd.) 

The  ordinary  symptoms  of  raercurialization  have  been  sufBcieMli 
described,  but  there  are  on  record  various  anomalous  cases.  In  dia 
instances  the  chief  symptoms  of  mercurialism  have  been  cutinwi' 

The  usual  eruption  is  a  polymorphic  erythema,  resembling  more  or  lea  ikt  J 
Hcarlet  fever.    Jn  rfircr  ivises  ihe  eruption  may  be  distinctly  eryBipeJatoia.  nilisi 
derma!  cedematoiiH  swelhng.    Sometimes  it  takes  the  form  of  urticaria,  or  (wsiii 
roseola;   a  very  severe  eezenia,  becoming  finally  pustular,  has  in  some  atstaa 
produced,  most  frequently  as  the  result  of  an  inunction;  while  mercurial  puufh^ 
and  purpura  have  both  been  recorded.     Usually  the  eruption  is  fugaciouj,  t«^ 
followed  in  two  or  tluee  days  by  more  or  less  desquamation,  bol  \*ery  grsveaw 
have  been  recorded  in  which  there  has  been  o  imiversal  dermaCitis,  niih  pol 
swelling  of  the  fai'e  and  extremities,  excessive  desquamation,  followed  by  tliduv- 
ing  and  infiltration  of  the  subdoriiial  tissues,  excoriation,  violent  fe%'er,  diBurkH 
of  the  respiration,  and  death;  or,  if  the  patient  Burvive,  months  of  illncae  (aclLA. 
Morcl-I.,avall<ie) 

Sometimes  the  influence  of  mercury  falls  almost  exclusively  upon  tit 
nervous  system,  and  produces  a  peculiar  train  of  paralytic  pheiionKn*. 

Nervous  niercuriaiisra  ooeura  chiefly  when  mercurial  vapors  find  rainn* 
through  the  lungs,  and  is  most  frequently  seen  in  workers  in  the  metal  II  »(»• 
erally  the  result  of  long  exposure;  but  that  it  may  be  produi-ed  in  a  very  shoti  use 
ia  proved  by  the  cose,  relute<l  by  Cltfislison,  of  two  baromcler-niakcra  nhoJtyion 
night  in  a  room  containing  a  pot  of  mercury  upon  a  stove.  One  was  (wverelyat- 
vated,  the  other  was  afTecied  with  a  shaking  palsy  which  United  all  liis  life.  Anorf- 
ing  to  Sigmond,  the  attack  of  mercurial  palsy,  which  is  someliniea  sudden,  um- 
times  gradual,  begina  with  ujulcadiness  and  eiiaktng  of  the  extremilies  and  U  lit 
niUBi'lea  of  tlie  face,  wliich  movements  iiiw>rfere  with  walking,  HjX'aking,  or  I'heirilf; 
(he  Iremorti  Ijecome  frci|uent,  nay,  ulnuif-t  con.stani ;  "every  action  is  perfunnsl  ii;' 
Siart.s, "  if  tiie  exposure  iie  continued,  sleeplessness,  loss  of  memory,  and  dtwi 
terminate  the  scene.  A  peculiar  brownish  hue  of  the  whole  body,  and  dry  skin, 
generally  accompany  the  disease.  In  its  first  attack  it  may  be  mistaken  for  St, 
Vitifi's  dance;  in  its  latter  stages,  for  delirium  tremens.  According  to  Noel  Ciirfnoi 
de  Muisy,  these  two  forms  are  distinct  varieties  rather  than  different  stapa  ci 
mercurial  tremors.  In  llie  latter  the  affection  simulates  paralysw  agilaru  in  iti 
aliaking  movements;  in  the  former  the  motions  are  violent,  and  occur  indepemknilj 
of  the  will  of  the  patient,  even  when  he  is  lying  quietly  in  bed.  In  a  case  repoflri 
by  I.,  linger,  the  elect ro-conlraclilily  of  the  affected  muiscles  was  much  heighltwd. 
Paralysis  from  chronic  nicrcurial -poisoning  is  said  to  be  not  a  rare  afffrtiw 
among  artisans  and  miners  wlio  are  in  their  daily  occupation  exposed  to  coniirt 
with  the  nicl;d  or  its  fumes.  The  subject  lias  been  thorougldy  discussed  by  M.  M. 
IjCtuUe,  lo  whose  paper  the  reader  is  referred  for  a  coUeetion  of  recorded  a» 
and  for  dctitils.  Iti  a  case  reported  by  Sigmond,  symptoms  similar  to  tho*  of 
chronic  jcail -poisoning,  in<'ludirig  wrist-drop,  followed  repeated  mercurial  inun^ 
lions.  In  some  c!i.ses  nicrcurial  paralysis  takes  the  form  of  multiple  paby.  f*  f' 
ft  brachial  or  crural  monopk'gi;i,  or  of  an  oljscure  local  palsy,  as  in  a  case  reponai 
by  Kiissmaul,  in  ivhicli  tliere  w:i.s  aphonia  from  paralysis  of  the  laryngeal  musdw. 
Almost  in\'iiriabjy  tiie  loss  of  nuitor  pinver  is  accompanied  by  an  anesthesia,  thitli 
may  be  wide-spread  or  may  l>c  in  isolated  islets,  or  may  take  the  form  of  bran- 
anesthesia.  Tlie  loss  of  sensation  is  very  rarely  absolute;  simple  loss  of  the  therouc 
sensibility  or  analgesia  may  exist  alone.  Partial  anosmia  or  amblyopia  may  shew 
that  the  n''rves  of  special  .-wnsation  are  alTected,  Neuralgic  pains  may  be  the  fW- 
manent  result  of  a  mercurial  ex|"03urc,  and  epilepsy  and  even  insanity,  most  bf- 
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VBtlf  of  the  melancholic  type,  are  stated  (o  liavc  been  bo  produoed.  According 
Letulle,  trophic  changes  ore  not  common,  the  paralyzed  muMcIes  not  imdergoing 
tophy,  &ad  retaining  their  normal  relations  to  the  gulvanic  and  faradic  currenis. 
hen  (he  thighs  are  affeclod  (he  knee-jerk  may  entirely  diaapiwar.  fiuinon 
•cribes  violetit  hysteria  Tollowing  upon  clironic  mcrcm-ial-inloxieation. 

In  some  cases  exposure  to  the  vapor  of  mercury,  or  even  its  per- 
il medicinal  use,  has  resulted  in  the  production  of  a  stiite  of  the 
im  somewhat  resembling  scurvy,  characterized  liy  great  anemia, 
iciation.  and  general  loss  of  power,  with  loss  of  the  hair,  aching 
ins  in  the  bones  and  joints,  cedema,  fetid  breath,  diarrhcca,  and 
lerally    disordered    secretions.      This    is    the    so-called    mercnrial 

There  is  some  reason  for  believing  that  the  pancreas  is  especially 
Feeted  by  mercury.  Thus,  in  a  case  related  by  Copland,  a  woman 
Iter  excessive  salivation  experienced  dee|>Heated  epigastric  pain 
d  heat,  with  nausea,  thirst,  and  fever,  and  voided  thin  stools 
ining  liquid  resembling  salivary  fluid.  At  the  postmortem  the 
ereas  was  found  weighing  four  ounces,  red,  congested,  and  with 
duct  dilated. 

tMLperiraente  of  I.  Brauer  and  or  V.  Tirelli  show  (hat  in  the  lower  animals 
I  dc»ei>  of  merc'UrittLs  have  a  ]>owerflll  depressing  influence  upon  the  ecntral 
I  system,  and  niay  produce  deal  h  by  respi  ratory  paralyHis;  tluit  when  smaller 
are  given  a  condition  of  nervous  excitement  is  produced,  with  increase  of 
tendon -reflexes,  followed  by  partial  paralysis  and  ataxia;  and  that  in  chronic 
oiling  by  very  Email  doses  conlinuously  administered  a,  degeneration  of  the 
brvoua  eyslem  takes  place,  prolmiily  lie^innidg  in  the  anterior  motor  cells  of  the 
BiDSl  cord.     This  degeneration  ajipearH,  however,  not  to  be  characteristic  of  ihe 

riirial  poisoning,  but  to  be  siniilar  to  that  produced  by  phoaphorus,  aiHeaic, 
variouH  cither  poisons. 
Little  attention  has  lieen  paid  I'l  local  mercurint  poisoning,  but  A, 
If.  Foot  has  reported  Ihe  production  of  paralysis  of  the  muscles  of 
hand  and  forearm  by  conlart  with  the  red  mercury  iodide  during 
rubbing  of  cattle  with  a  salve  containing  it.  It  is  asserted  that 
p  some  peculiar  persons  the  external,  and  even  the  internal,  use  of 
Bnull  amounts  of  mercurials  will  produce  violent  eczema  or  other 
kin-eruptions  (Alexander). 

The  constitutional  action  of  mercury  shows  that  it  has  relations 

El  the  nutrition  of  the  whole  body.  The  alterations  in  the  blood,  the 
asting,  the  perverted  functions  of  nerves  and  of  glandular  tissues, 
f'lC  variotis  skin  eruptions,  all  point  to  a  profound  influence  upon  the 
hole  organism.  After  dp.ilh  from  such  Irritant  preparations  of 
Bercury  as  corrosive  sublimate,  violetit  diphtheritic  colitis  is  I  he 
krdinary  lesion,  and,  as  was  first  shown  by  Salkowsky,  structural 
^Iterations  abound  in  the  kidneys,  accompanied  by  a  peculiar  deposit 
if  calcium  phosphate:  that  the  renal  lesions  may  be  produced  by  the 
pon-irritant  preparations  of  mercury  has  been  shown  by  B.  Silva, 
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who  has  found  true  desquamative  nephritis  in  dogs  to  which  ralomH 
had  been  given.  Felix  Klemperer  discusses  the  literature  of  ibe  Buhj«l 
fully,  and  concludes  that  the  successive  changes  in  the  kidiieyijs«: 
excessive  hyperemia,  parenchymatous  nephritis,  hemorrhagic  at- 
pbritis,  with  wide-spread  degeneration  of  the  epithelium,  and  in  ibwn 
one-half  of  the  cases  deposits  of  chalky  material.  VirclKiw  stsia 
that  the  coexistence  of  distinct  renal  chalky  deposits  with  dipb. 
theritic  hemorrhagic  colitis  justifies  the  diagnosis  of  corrosive  subli- 
mate poisoning,  but  Klemperer  afBrnis  that  this  condition  can  be 
produced  by  bismuth  and  some  other  poisons.  The  lat«r  researches  i< 
E.  Lentert  led  to  a  sinular  conclusion, — namely,  that  the  calcific&iiwi 
of  the  kidneys  makes  the  diagnosis  of  corrosive  sublimate  pi)ianiiM 
very  probable  but  not  assured.  The  calcification  of  the  kidneTi. 
which  is  often  accompanied  by  true  calcareous  deposit  in  ll« 
tubules,  and  which  may  be  sufficient  to  cause  the  kidney  struclim 
to  cry  out  under  the  scalpel,  was  attributed  by  Prevost  to  thedKi!- 
cification  of  the  bones;  a  theory  which  seems  to  have  been  diflprotri 
by  Klemperer  (confirmed  by  Paul  Binet), 

According  to  our  present  evidence,  it  does  not  seem  probable  tlal 
mercury  increases  the  nitrogenous  waste.  It  is  true  that  Hcrmuin 
von  Boeck,  in  a  case  of  mercurialization  in  a  man,  found  that  llien 
was  a  very  slight  increase  in  the  elimination  of  nitrogen  liuring  fbe 
mercurial  jreriods,  but  H,  Schroder,  and  Guttenberg  and  A-  Gurbec, 
in  experiments  made  upon  rabbits,  obtained  an  absolute  decrease  is 
nitrogenous  elimination  during  mercurial  poisonings. 

TherapeuUcs.^The  use  of  mercury  in  affections  of  the  liver  snJ 
of  the  alimentary  canal  is  fully  discussed  in  another  portion  of  this 
trnallsc;  and,  although  tlie  drug  has  been  used  for  almost  innumer- 
able purposes  in  timew  past,  it  seems  here  only  necessary  to  spt*k 
of  its  action  aa  an  antiphlogistic  and  as  an  antisyphilitic. 

Aniijihloijislic  Action. — The  use  of  mercury  in  inflammation  orip- 
nated  towards  the  close  of  the  eighteenth  century  with  Robert  Hamil- 
ton, and  soon  becaoie  universal  in  England  and  America,  It  is  a  matlH 
of  regret  that  no  sufficient  analyses  of  the  blood  of  ptyalized  persons 
have  been  made  to  determine  exactly  what  are  the  changes  produwd 
in  the  vital  fluid  by  mercury.  The  indications  are,  however,  very 
strong  tliiit  chief  amon^  them  is  a  lessening  of  the  amount  of  fibrin. 
As  is  well  known,  increase  of  the  hemic  fibrin  is  one  of  the  mod 
characteristic  effects  of  inflammation:  consequently,  theory,  instetd 
of  being  opposed  to  the  antiphlogistic  use  of  calomel,  affords  at  least 
some  grounds  for  the  lieiiff  that  there  is  more  or  less  antaponisa 
between  the  processes  nf  nicrcurinUziitJon  and  of  JnflanjmalJoji, 

All  important  evidence  as  to  the  antiphlogistic  value  of  mercuriala 
at  present  available  is  clinical,  and  even  of  this  it  seems  imposaWe 
to  find  much  that  is  very  exact  and  of  such  nature  as  to  exclude 
possible  fallacies.  It  is  the  enormous  mass  of  testimony  that  ovct- 
rides  the  probability  of  fallacy.  It  is  the  general  judgment  of  the 
profession,  founded  upon  the  thousand  daily  observed  bedside  facts, 
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endorses  the  use  of  mercury  as  an  antiphlogistic.  Iq  other  words. 
lUr  knowledge  of  the  value  of  mercurials  in  inflammation  at  present 
clinical  rather  than  experimental,  empirical  rather  than  scientific, 
rut  it  seems  scarcely  possible  that  it  is  not  correct.  There  is  one 
Kflammatory  afifection — trUia — which,  from  its  anatomical  relations, 
completely  visible  at  all  stages;  and  the  effects  of  the  drug  upon  its 
rocesses  have  been  noted  from  day  to  day  hundreds  of  times.  Ocu- 
Bts  are,  we  believe,  agreed  that  when  there  is  a  marked  tendency 
Dwards  the  exudation  of  lymph  in  this  disease,  mercury  should  be 
hibited  until  ptyalism  is  induced. 
Of  all  inflammations,  those  of  the  serous  membranes  seem  to  be  most 
illied  to  iritis;  and  it  ia  exactly  ia  the  condition  above  spoken  of, 
here  there  is  a  tendency  to  fibrinous  exudations  in  pleuritis,  peri- 
nitis,  and  pericarditis,  that  mercury  is  so  constantly  employed  with 
;ood  an  effect.  In  parenchymatous  inflammations,  especially  in 
monia  and  in  hepalUis,  mercury  has  been  used  with  asserted 
ntage  by  many  practitioners,  but  its  value  is  certainly  more 
itionable  than  in  serous  inflammations.  In  pseudo-jiiembranous 
a  or  laryngitis,  and  in  true  diphtheria,  the  mercurials  are  very 
1  remedies;  they  should  be  given  in  small  repeated  doses,  prefera- 
■ly  in  the  form  of  dry  calomel  powders,  it  being  probable  that  the 
lod  effect  is  at  least  in  part  due  to  the  diffusion  of  the  mercurial 
iver  the  diseased  surface  and  the  consequent  antiseptic  influence. 
is  much  doubt  as  to  the  exact  advantageousness  of  mercurials  in 
rdilis;  but,  as  it  is  extremely  important,  if  possible,  in  that  dis- 
ease, to  prevent  exudation,  and  as  mercury  is  the  most  efficient  known 
kgent  for  effecting  this,  it  should  be  administered  freely  and  at  once. 
In  whatever  disease  a  mercurial  is  administered  as  an  antiphlogis- 
ic,  it  should  be  given  during  the  stage  of  exudation,  and  to  facilitate 
he  absorption  of  the  newly  organized  lymph  after  it  has  ceased  to  be 
ihrowD  out.  In  the  majority  of  cases  mercury  given  for  its  constitu- 
ional  effects  should  be  combined  with  opium,  to  prevent  its  acting 
ra  the  bowels. 

Calomel  should  not  be  used  in  adynamic  inflammations,  or  where 
he  exudation  is  serous  rather  than  fibrinous.  In  puerperal  perUonitis 
;  bu  been  strongly  advocated  by  some  and  as  strongly  condemned 
»y  others,  simply  because  there  are  two  varieties  of  the  disease,  the 
poradic  or  sthenic,  ana  the  epidemic  or  asthenic;  and  in  the  one  both 
>leeding  and  calomel  are  strongly  indicated,  while  in  the  other  they 
ire  effective  only  for  evil. 

Mercury  as  an  Antisyphilitic. — The  literature  concerning  the  use 
»f  mercury  in  the  treatment  of  syphilis  is  so  enormous  as  almost  to 
lefy  analysis;  through  the  discussion,  however,  has  finally  been 
'eached  practical  mianimity  of  professional  opinion,  the  only  points 
pf  diflference  being  as  to  details  of  "how"  and  "when"  the  mercury 
ibould  be  employed. 

Whenever  a  venereal  ulcer  offers  the  characteristics  of  a  true 
b&ncre,  mercury  should  be  exhibited.     Many  practitioners  believe 
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that  it  is  wiser  for  diagnostic  purposes,  bi  all  cases  of  doubt  uts' 
character  of  the  primary  sore,  to  withhold  the  mercury  uniilMwciiB? 
manifestations  appear.  Under  any  circumstances,  so  soon  wilt 
diagnosis  of  syphilis  is  clearly  established,  mercury  should  be  empW 
in  some  form  or  other.  Our  own  practice  is  in  the  beginning  d  Ui 
treatment  to  push  the  mercury  to  the  point  of  mild  ptyalism.-u. 
to  the  production  of  slight  evidences  of  constitutional  drug  Miinr,.- 
and  then  to  continue  the  medicine  persJBtentiy  in  small  dw^sintit 
least  eighteen  months,  increa.sing  the  dose  up  to  mild  ptyaliiini  liu 
any  time  there  should  be  a  recrudescence  of  the  symptoms, 

In  tertiary  syphilis  mercury  is  to  be  used  cautiously.  Il  h  ML 
however,  the  mere  length  of  time  that  has  elapsed  since  the  infertira, 
but  the  condition  of  the  patient,  that  guides  the  judicious  prailili(U«. 
So  Ions  as  there  is  no  decided  cachexia,  if  the  patient  has  nol  rwaitlt 
been  through  a  mercurial  course,  mercury  should  be  free.ly  useJ  w!a 
the  local  lesion  threatens  to  kill  directly  or  to  produce  organic  rkun 
in  a  vital  organ.  Thus,  a  gumma  in  the  heart-wall,  in  the  upf 
spinal  cord,  or  in  some  vital  brain-region  may  imperatively  (ic(n»Dd 
active  mercurialization.  We  have  twice  seen  a  patient  slowly  rwow 
ing  from  brain-syphilis  under  the  influence  of  the  iodides  die  bj  l!» 
accident  of  an  epileptic  arrest  of  respiration.  In  the-se  eases  the  mt 
rapid  resolution  of  the  gummatous  masses  by  mercury,  hud  Ihaiiiftj 
been  exhibited,  would  in  all  probability  have  prevented  thofal^S. 
In  hereditary  syphilis  a  prompt  mercurial  impression  offers  the  tel 
chance  of  relief.  At  any  stage  of  syphilis  some  caution  and  jud^nwl 
.should  be  used  in  the  administration  of  mercury.  As  was  shown  bi 
Kcyes,  the  small  dnsp  of  mercury  in  infected  patients  frequeutly  arii 
distinctly  in  increii.'iiiig  tlic  niiiiihcr  <if  red  blood-disks.  WiRiiirl*- 
witi-h  found  that  (he  mercurial  when  first  exhibited  increnaed  lit 
number  of  red  blood-corimi^clcs  in  syphilitic  patients,  but  afl«> 
lime  iijjpparcd  to  produce  liuemia.  Whatever  preparation  be etnploj«i 
il  should  be  .«(>  adinini.stered  um  to  cause  only  signs  of  the  conslitutiou' 
iiition  in  the  mouth.  It  is  never  necessary  to  plyali/.e  ihe  patiail 
severely.  There  are  various  methods  by  which  this  may  be  do» 
That  most  frequently  employed,  becjiuse  most  convenient,  is  ^ 
administration  of  small  doses  of  calomel  or  blue  pill  by  the  raouU: 
from  one-fourth  to  one-half  grain  of  calomel,  or  twice  as  much  of  ll* 
blue  mass,  coniijiiicd,  if  ncces.^ary,  with  opium,  to  prevent  its  acliM 
upon  the  bowels,  may  be  given  three  times  a  day,  and  increifwi^ 
required.  In.itcnd  of  the  internal  use  of  the  mercurial,  the  sysl** 
m;iy  bo  brought  under  its  influence  by  inunctions. 

In  practising  inunctions  it  Ss  essential  to  remember  that  *'!*' 
mercury  i.f  applied  to  a  hairy  surface  it  is  very  prone  to  causeatrouWf- 
some  irritation,  due  to  inflammation  about  the  hair-folUcles.  Ifld*^ 
the  continuous  application  of  the  mercurial  to  almost  any  surfacto' 
the  body  will  cause  finally  an  eczematous  eruption.  Further,  wb" 
the  skin  is  in  tlioroughly  good  condition  it  absorbs  much  better  tl" 
when  it  is  irritated.     The  frequent  use  of  the  hot  baths  seems*'* 


I 


ALTERATIVES 


36D 


to  iiid  in  the  absorption,  and  possibly  also  in  the  elimination  of  the 
merfury;  and  the  good  effects  obtained  at  the  Arkansas  and  other 
thermal  springs  largely  depend  upon  the  frequent  employment  of 
the  hot  bath  with  the  free  use  of  the  mercurial.  It  is  therefore  usually 
better  to  have  the  inunction  practised  in  the  evening,  after  the  patient 
has  had  a  prolonged  bath;  and  in  cases  of  great  urgency  the  hatha 
may  be  repeated  two  or  three  times  a  day,  so  as  to  produce  free  sweats 
ing,  and  the  inunction  practised,  it  may  be,  twice  a  day.  In  order  to 
avoid  irritation  of  the  skin,  a  regular  order  should  be  maintained  in 
the  application,  as  follows:  first  day,  inner  side  of  both  upper  arms; 
gfcond  day,  inner  side  of  both  thighs;  third  day,  inner  side  of  both 
forearms;  jourlh  day.  inner  side  of  both  lega;  fifth  day,  upon  both 
groins:  sixth  day.  upon  the  back;  sevenih  day,  recommence  the  series. 

The  advantage  of  inunction  is  that  the  digestion  is  less  likely  to 
be  disturbed  than  when  the  drug  is  exhibited  by  the  mouth;*  the 
disadvantages  arc  the  greater  or  less  publicity  which  it  entails,  the 
trouble  which  it  involves,  and  its  apparent  dirtiness.  In  private 
practice  it  is  rarely  practised  except  in  the  case  of  infant-j,  when  the 
mercurial  ointment  is  rubbed  into  the  abdomen  and  armpits,  or  often 
pimply  smeared  u[xin  the  flannel  roller  or  binder  which  usually  en- 
velojis  the  body.  The  mercurializalion  of  the  nurse,  with  the  object 
of  affecting  the  child,  is  unjustifiable,  ualeMS  the  nurse  and  the  nursling 
are  alike  diseased:  indeed,  to  allow  a  syphilitic  child  to  feed  at  the 
breast  of  a  healthy  woman  is  a  crime. 

Mercury  may  be  used  hypodermically,  often  with  great  advantage, 
in  the  treatment  of  syi)hilis.  The  search  after  novelties  by  clinicians 
and  chemists  has  led  to  the  invention  of  very  many  new  preparations 
and  the  production  of  a  very  large  literature,  which  was  summarieed 
in  previous  editions  of  this  work,  and  is  discussed  in  great  detail  in 
current  monographs  on  syphilis.  As  the  result  of  much  experience, 
however,  we  are  confident  that  the  whole  matter  can  be  summed  up 
in  a  single  sentence, — namely,  that  no  mercurial  preparation  has  any 
distinct  advantage  over  corrosive  sublimate  for  hypodermic  adminis- 
tration; and  that  the  great  mass  of  the  proposed  preparations,  includ- 
ing all  those  which  contain  calomel,  are  much  more  diiiigerous  than 
is  the  corrosive  chloride.  From  one-sixteenth  to  one-eighth  of  a 
grain  of  the  bichloride  should  l>e  injected  deeply  into  the  muscles  of 
the  back  or  of  the  thigh  daily  or  every  other  day,  according  to  the 
needs  of  the  case:  care  lieing  exercised  to  see  that  the  part  is  well 
rubl>ed  immediately  after  the  injection,  so  as  to  dispel  the  local 
accumulation  of  fluid,  and  that  injections  are  not  given  on  successive 
days  in  plai-ea  near  to  one  another.    In  some  cases  very  pronouncetl 
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pain  ia  produced;  tliis  can  be  overcome,  however,  by  injeftint* 
quarter  of  a  grain  of  cocaine  immediately  before  the  iujertion  rJ  ik 
mercurial  into  the  same  spot.  The  advantages  of  hypoderniip ani 
cation  are  the  rapidity  and  power  of  influence,  the  cleanlinttMil 
the  avoidance  of  gastro-intestinal  irritation. 

Mercury  is  sometimes  administered  in  secondary  sypiiilis  iEtb 
form  of  fumigations.  The  p-atient  is  placed  upon  a  chair,  units- 
rounded  by  a  large  blanket  or,  better,  india-rubljer  cloth,  sosmafli 
as  to  fit  tightly  around  his  neck  above,  and  below  to  enrompanlfa 
chair.  The  mercurial  preparation  ia  placed  upon  a  metal  p!ut«,  h«lrf 
by  a  spirit-lamp,  beneath  the  chair,  and  the  fumes  are  altwedwi 
the  space  around  the  patient  inside  of  the  blanket.  The  heal  proiiiiid 
generally  causes  the  patient  to  sweat  profusely,  and  in  from  tflta 
minutes  to  half  an  hour  the  lamp  should  be  withdrawn  and  thu  puisl 
allowed  to  cool  off,  and  after  a  time  be  put  to  bed  and  wrappaiii) 
in  blankets,  with  the  deposit  of  mercury  still  adhering  lo  ilieBla 
The  fumigation  may  be  practised  every  other  night,  or  at  tnnp 
intervals,  and  is  believed  by  some  to  be  especially  useful  inciM^ 
secondary  skin  eruptions.  Calomel,  black  oxide,  and  ciiiniiiiit  w 
the  preparations  generally  iised;  care  must  be  exercised  thai  lli 
patient  do  not  breathe  the  fumes. 

In  advanced  secondary  and  tertiary  syphilis  the  mercurial  i^ifc 
given  by  the  mouth,  are  often  very  useful,  but  the  coinhicaiiwu/l'* 
corrosive  sublimate  and  the  potassium  iodide  is  in  nianycMnsJI 
more  efficient.  Usually  not  more  than  one-twelfth  of  a  grain  olll* 
bichloride  should  be  exhibited,  three  times  a  day. 

It  appears  to  be  established  that  certain  disagreeable  and,  [*^ 
chance,  serious  effects  irmy  be  produced  by  merciirials  when  fnti) 
and  continuously  used  in  the  treatment  of  syphilis,  against  *W 
the  practitioner  must  be  on  hlw  guard.  The  most  importantof  iheais 
nephritis,  with  its  consequent  albuminuria.  According  to  Hellcr.li' 
safest  method  of  mercurialiiiation,  so  far  as  the  kidneys  are  conwfwi 
is  by  the  hypodermic  employment  of  corrosive  sublimate:  thenw* 
dangerous,  probably,  being  the  u,se  of  inunctions.  A  very  rarecoopS' 
cation  which  has  been  attributed  to  the  mercury  is  polyneuritic, «lii'' 
has  especially  been  noted  after   free  use  of  mercurial  inunftioi* 

Administration. — For  oral  administration,  when  the  ronslituliM* 
efTect  is  desired,  either  of  tlic  chlorides  or  of  the  iodides  maylfW' 
ployed.  For  hypodermic  use  the  corrosive  chloride  is  probably'''' 
best  preparation  fsee  p.  .36il). 

j\!ercury  with  chalk  is  much  used  as  an  intestinal  aniisep'i'* 
inflammatory  conditions  of  Ihe  bowel. 

The  mercuric  oxides  are  used  upon  ulcers,  chancres,  etc.,  fur'™ 
local  effects,  and  are  stimulant  and  alterative  when  diluted,  nil*? 
escharotic  when  in  powder. f     From  yellow  oxide  is  made  tbecl'* 


•fite  !*yil™  illiultrh.  Mil.  IC^Vn,.  1SB3.  lii.l  nnri  U.  vou  Enepl  (/■™bit  J(<1 '*• 
1884,  sut.). 

t  For  MvriB  poboning  by  yollnw  oxide.  6t*  Brit.  Mot.  Joum.,  Sepl.  ISSB. 
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afterwards  affording  only  small,  mucous,  bloody  stools,  which  are 
often  voided  with  much  straining.  The  breath  generally  becomee 
fetid  and  offensive  in  a  very  short  time.  In  the  course  of  two  or  three 
hours,  very  rarely  in  less  than  an  hour,  collapse  occurs,  with  small, 
frequent,  irregular  pulse,  pinched,  anxious  face,  cold  extremities, 
and  finally  death,  precetled,  it  may  be,  by  fainting,  convulsions,  and 
coma.  The  urine  is  very  much  lessened  in  quantity,  is  sometimes 
albuminous,  or  even  bloody,  and  not  rarely  is  suppressed.  It  the 
patient  survive  several  days,  a  petechial  eruption  may  appear,  and 
salivation  sometimes,  but  not  always,  occurs.  In  some  cases,  after 
the  collapse  there  is  an  attempt  at  a  febrile  reaction,  which  soon. 
however,  gives  place  to  a  second  and  fatal  prostration.  When  ret-overy 
occurs  after  severe  poisoning,  the  convalescence  is  slow  and  protracted. 

In  the  li'ealmertl  of  ciirro.sive  sulilimato  poisoning  the  most  avail- 
able antidote  is  some  form  of  albumin,  a-s  while  of  egg,  hashed  meat 
or  milk.  After  this  opium  and  tannic  acid  should  be  u.scd  to  quiet 
the  vomiting  and  purging,  and  stimulants  given  as  required.  Demul- 
cent drinks  for  the  soothing  of  the  gastric  inflammation,  and  general 
sustaining  treatment  will  be  required  during  the  long  and  difficult 
convalescence. 

In  regard  to  chronic  [wisoning  with  corrosive  sublimate,  sufticienl 
has  been  said  under  the  general  heading,  except  that  colicky  pains 
and  abdominal  disturbance  are  more  apt  to  occur  with  it  than  with 
the  less  irritating  preparations.  Hemorrhagic  nephritis  has  been  noted 
in  a  number  of  cases  (H.  C.  Wood,  Jr.).  Arnozan  asserts  that  chronic 
catarrh  of  the  excretory  ducts  of  the  pancreas  Is  a  pronounced  lesion 
ia  chronic  poisoning  of  animals.  It  should  be  looked  for  in  man,  and 
its  presence  might  be  of  medico-legal  value. 

Severe  purging,  and  even  fatal  poisoning,  may  result  from  a 
single  external  application  of  this  preparation  of  mercury."'  and  in 
animals  killed  by  hypodermic  injections  of  it  (see  exi«riments  of  J. 
Rosenbach),  diarrhtea  and  other  indications  of  gastro-tntestinal 
irritation  are  prominent  symptoms, — facts  which  indicate  that  the 
bichlorde  is  eliminated  unchanged  fnim  the  alimentary  canal. 

GOLD  AND  SODILJW  CHLORIDE. 

This  salt  of  gold  (Auri  et  Sodii  Chloridum).  which  may  be  obtained 
in  large,  golden-yellow,  prismatic  crystals,  is.  according  to  the  require- 
ments of  the  U,  rs.  Pharmacopccia.  a  slightly  deliquescent  powder, 
odorless,  but  having  a  saline  and  metallic  taste.  It  is  freely  soluble 
in  water. 

Physiological  Action. — The  precise  action  of  the  preparations  of 
gold  upon  the  animal  organism  is  not  understood,  but  it  is  probable 

*  Bee  ca^  Trporlsd  by  Mcritw  (Ldr.frf.  S^pt.  10,  IH71).  ia  vhirli  n  Hululknn  (Ivr,  itmins  1o  ana 
fluktrkchm)  irM  ^pplinl  wilb  n  cunt]  Vbu^r  bruih  M  Ihe  h«ail  ol  n  rliiLL  nii,?  yv^n  old,  for  iht  oiir« 
at  LiTWK  tDOffjraD'-  Thr  »yinp1ani«  tvpir  d'orrlin^iL  profuw  wli^'nTinn,  nitd  Krt'iiT  pniflimlton.  nidinp 
la  dmh.  Wuliinir  ii"t  lW  vii«mA  viih  p  tibluliun  ot  comntive  HUtilinrnTr,  hb*  caused  wvcir'  and 
fTVBD  falsi  pDiMHijni;.  <Sh  H.  C,  Wood,  Jr.)  Marx  and  (toise  fouril  llml  in  prriinanl  animals  bcuIh 
(■nTT«iav».fl]bllmAte  ptjitcminA  raivtta  injury  npt  ooly  to  th«  pla^wiia  Itut  a1*o  la  Ihe  fa-ial  kklnvy. 
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that  the  soluble  preparations  are  mostly  irritant  poisons,  while  the 
insoluble  preparations  are  either  not  poisonous  or  else  set  slowly 
upon  the  general  system.  It  is  stated  that  gold  and  sodium  chloride, 
in  overdose,  produces  pain,  inflammation,  and  even  ulceration  of  the 
Btomach  and  bowels,  and  otbernise  acts  as  a  corrosive  poison.  It  is 
sG^med  that  the  gold  preparations.  In  moderate  doses,  cause  increased 
fulness  and  frequency  of  the  pulse,  and  augment  the  urine  and  insensi- 
ble perspiration,  without  interfering  with  the  appetite  or  the  regular 
action  of  the  bon-els;  but  that,  if  the  dose  be  pushed  too  far.  general 
irritation  is  apt  to  be  produced,  and  inflammation  to  seize  upon  some 
organ,  according  to  the  predisposition  of  the  individual,  and  fever 
is  developed, 

Tberapeutlcs. — Although  gold  and  sodium  chloride  has  been 
largely  used  in  the  treatment  of  neurasthenia,  hysteria  and  similar 
nervous  conditions,  there  is  no  good  e\-idence  that  it  possesses  any 
therapeutic  value  in  these  conditions.  It  appears  to  have  been  intro- 
duced in  medicine  from  the  idea  that  it  formed  part  of  the  famous 
Keeley  cure  for  the  alcohol  habit.  According  to  the  sworn  statement 
of  one  of  the  foimders  of  the  Keeley  Institute,*  the  Keeley  treatment 
contains  no  gold  in  any  form. 

The  gold  and  sodium  chloride  has  been  commended  by  various 
practitioners  in  scrofula,  advanced  syjAilis,  chronic  rheumatism,  and 
chronic  diseases  of  the  joints.  Charles  G.  Stockton  asserts  that  it  has  a 
special  influence  upon  the  lithenuc  and  fatty  degenerations  which  are 
prone  to  occur  in  advanced  nuddle  life.  The  salt  is  also  employed 
with  alleged  excellent  results  in  the  various  spinal  and  cerebral  scleroses. 

Administration. — The  gold  and  sodium  chloride  may  be  given  in 
solution  or  in  pill,  in  doses  of  one-twelfth  of  a  grain,  increa.sed  to  one- 
sixth  or  even  one-fourth  (0,01-0.016  Gm,)  three  times  a  day.  It  may 
also  be  administered  hypodermicaUy,  producing  some  pain,  but  usually 
no  serious  or  permanent  local  irritation.  In  many  tasea  in  which  it 
has  been  used  the  moral  effect  of  the  hypodermic  injection  has 
probably  been  greater  than  the  direct  influence  of  the  rpniedy. 

Insoluble  Gold  Prepajutioxs. — The  orule,  iodvie,  and  other  insoluble 
prepArations  of  gohl  ha^'c  been  recommended  as  alteratives  in  xnoluta,  skin  discarra, 
sod  tetonJary  mjphilU  of  various  forms,  in  dotics  of  from  oiie-iiftecnlb  to  onc-tentk 
of  a  grain,  three  times  a  day. 

IODINE. 

Iodine  ia  recognized  by  the  U.  S.  Pharmacoptria  both  in  the  form 
of  metallic  iodine  and  in  the  form  of  hydriodir  acid  and  many  of  its 
salts.  It  is  a  soft,  friable,  opaque  substance,  occurring  in  crystalline 
scales  with  a  semi-metallic  lustre  and  of  a  bluish-black  aiUw.  Its 
odor  resembles  that  of  chlorine;  its  taste  i.t  hut  and  acrid.  It  is  some- 
what volatile  at  ordinary  temperaturej;.  but  when  heated  to  L*37."J°  I'. 
melts  and  emits  the  beautiful  purple  or  violet  vapor  to  which  it  owc.i 
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Absolute  hydriodic  curid  is  a.  gaseous  substance,  a  ten 
solution  of  which  is  rcc^ngnized  by  the  U.  S.  Pharmaeopc 
the  name  of  diluted  hydriodic  acid.  This  is  a  clear,  color 
with  an  acidulous  taste.  The  iodides  of  sodium,  potassiu 
tium,  ammonium  are  all  official.  They  are  all  white  crystal 
freely  soluble  in  water  and  having  a  salty,  somewhat  bit 
They  are  all  more  or  less  deliquescent. 

Iodine  and  the  iodides  form  insoluble  compounds  with 
the  alkaloids,  with  the  salts  of  silver,  lead  and  mercury. 

Official  Preparations : 

lodum Not  used  inteTDaII]r. 

Tincturalodi  (7  percent.) £xt«nul  viae  only. 

Liquor  lodi    Compoaitua    [Lugol's    Solution] 

(Iodine    5    per    cent.;     polassium    iodide 

10  per  cent.) 5  to  10  minime  (0.3-ft 

Unguentum  lodi  (4  per  cent.) Exteisal  iiae- 

Acidum  Hydriodicuin  Dilutum  (10  per  cent.) .  15  to  20  niiiiiniB  (1-lJ 

Synipua  Acidi  Hydriodici  (1  per  cent.) I  to  2  fluidrochms  (4- 

Ammonii  lodidiun 3t4>20  grains  (0.2-1  J 

Potussli  lodidum 3  to  20  gr&ins  (0.2-U 

Sodii  lodidum 3to20  gnuns  (0.2-1.3 

Strontii  lodidum 3  to  20  Eraina  (0J^-1J 

Unguentum  roloaaii  lodidi  {10  per  cent.) External  use  orJy. 

Physiological  Actloo.  —  Local  Action.  —  Metallic  iodi 
applied  to  any  part  of  the  body,  acts  as  a  very  powerful  ir 
if  in  highly  concentrated  form,  as  a  mild  caustic.  The  tinct 
the  skin  yellow,  and  causes,  if  applied  with  sufficient  freedo 
ing,  sonic  erythematous  inflammation,  and  finally  desqi 
Its  repeated  applt<:ation  blisters  and  destroys  the  cutid 
mucous  membranes  its  action  is  more  intense  than  upon 

The  iodide.s  are  absorbed  rapidly  and  circulate  chiefiy  as 
according  to  Lys^cr,  escaping  unchanged.  Metallic  iodin 
to  unite,  to  a  l^irpe  extent,  with  the  alkalies  of  the  tissue 
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tbe  secretions  of  the  akin  by  Taylor  sDd  according  txi  Se4  may  exist  in  saliva  even 
after  it  tum  diiuippear(<d  in  tlie  urine.  Ai-cording  lo  lliene  authors  llie  elliiiinution 
is  sometinies  irregular  so  that  the  drug  niuy  occuiiiuliite  iti  lliu  Kyslem,  but,  in  a 
putient  under  our  care,  tuklng  daily  ^IJO  grains  of  potawiuni  iodide,  John 
MarBhiJJ  recovered  daily  '2{Vj  grains  in  the  urine.  (Bee  also  Ehlent,)  According 
to  KfttnnH;r  and  Bioi  the  iodideti  are  partially  decompoBed  in  the  tissues 
liberating   free   iodine. 

Although  the  toxic  action  of  iodiae  has  been  studied  to  some 
extent,*  we  know  very  little  concerning  the  action  of  therapeutic 
doaes.  It  is  frequently  stated  that  the  iodides  have  the  effect  of 
dilating  the  blood-vessels,  but  nearly  all  the  scientific  evidence  on 
this  point  indicates  that  this  belief  is  incorrect. 

Sfe  and  l.apicquc  believe  that  potasaium  iodide  acts  upon  the  heart  like  digitalis, 
but  that  it  also  dilates  the  vessels.  Dn  the  other  liand,  t^tockirian  and  Cliartcris, 
&nd  Prevoet  and  Binet  have  found  tliat,  unless  given  in  eDorraoua  doses,  potassium 
iodide  has  no  effect  uixin  tho  circulation  and  Rose  lias  found  evidence  of 
vascular  spasm. 

Von  fSeissI  asserted  that  the  injection  of  the  solution  of  iodine  in  sodium  iodide 
tnb)  tl^e  jugular  vein  produces  a  temporary  increase  of  pressure  in  the  left  auricle, 
witli  elevation  oF  the  pressure  in  the  pulmonary  arteries  and  piJmonic  cedema, 
the  latter  phenomenon  l>eing  due  to  tuirrowir^  of  the  vessels  by  a  direct  influence 
of  the  iodine  upon  their  walls,  lie  further  affirms  that  the  injection  of  the  iodine- 
iodide  solution  into  the  distal  end  of  the  carotid  causes  an  increase  of  Ihe  general 
Uood  preatiure,  but  a  much  greater  increase  of  the  intru-ccrebral  pressure,  the 
result  of  on  (edematous  exudation. 

Aclion  on  Kidneys,  and  Excretion. — During  its  passage  through 
tJie  kidneys  iodine  undoubtedly  exerts  an  influence  upon  those  organs, 
as  is  shown  by  its  producing  albuminuria  at  times.  It  is  indeed 
asserted  that  it  occasionally  causes  a  true  tubular  nephritis.  The 
evidence  as  to  its  effect  upon  the  solids  of  the  urine  is  both 
contradictory  and  insufficient. 

Hermann  von  Bocck  found  that  the  ingestion  of  iodine  does  not  increase  notably 
the  eUniination  by  tlie  kidneys  or  bowels.  On  the  other  liand,  M.  Bouclmrd  (quoted 
by  8e*|  declares  on  liis  pcrBoniJ  experience  tliat  iodine  does  increase  tho  daily 
elinunalion  of  urea,  especially  in  diabetic  paticnis.  C.  Handheld  Jones  analyieil 
the  urine  of  six  patients  taking  large  dosce  of  potassium  iodide,  and  found  In  three 
cases  diminished  tuid  in  three  cases  increased  output  of  nitrogen;  the  other  ele- 
ments of  the  urine  also  failed  to  show  any  distinct  action  of  the  drug.  Eugene  I. 
Duchesne  found  that  potassium  iodide  and  tincture  of  iodine  notably  increased  the 
elimination  of  urea,  wliile  sodium  iodide  was  followed  by  a  distinct  decrease  of 
this  excretion.  All  the  preparations  of  iodine  used  increased  the  elimiiuitiun  of 
Dric  acid.  Henrtjpan  and  Corin  find  that  ahnost  all  of  the  iodides  markedly  increase 
the  elimination  of  nitrogen  as  well  as  of  the  phosphates  and  chlorides.  On  tho 
Other  hand,  A.  ITaig  athrms  tliat  the  iodides  have  a  marked  effect  in  lessening  Ihe 
olimiiiatiDD  of  uric  acid  and  the  urates,  and  as  a  result  of  this  diminish  the  arterial 
Wnsion.  I.  H'allace  has  found  liiat  the  iodide  lessetia  the  elimination  of  lime  Bolts 
through  the  kidneys;  but  his  analyses  were  not  sufficiently  repeated  to  prove  that 
(lus  is  a  constant  effect, 

*  Fur  a  rwarf^b  vptm  tlie  phydiolugicikl  Action  oi  l&r^  unoiuitfl  cif  patutuimi  iodidp  iDJocCed 
■Bin  the  blood,  we  Ailinin  auiilm  fharmak.  iMboraioT.  >u  MuMkau.  i.  126.  At  il  du»  doI  «id  M 
UkRiT  tiiflit  upou  Iha  Ihempcutio  lue  uF  [tie  dtuit,  it  i*  uol  buns  mnjuy Jod. 
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Therapeutics. — As  an  alterative,  iodine  is  of  especial  value  In 
chronic  scrofula.  In  those  cases  in  which  there  is  indolent  enlargement 
of  the  lymphatics,  which  exhibit  no  tendency,  or  but  little  tendency, 
to  suppurate,  it  ia  of  especial  value.  Except  in  very  acute  cases, 
however,  it  should  always  be  tried,  even  when  the  glands  do  tend 
towards  suppuration,  especially  as  it  exerts  a  very  beneficial  influence 
upon  the  ulcers  left  after  suppuration.  In  other  forms  of  scrofulous 
disease,  in  chronic  enlaryevicnts  of  the  joints,  and  bone  affections  of 
such  nature,  iodine  is  often  of  great  servii'e.  As  scrofulosis  is  generally, 
if  not  always,  associated  with  lowered  nutrition  ai;U  with  anemia. 
cod-liver  oil  and  iron  in  some  form  should  usually  be  administered  as 
adjuvants.  At  the  same  time  that  the  drug  is  exhibiled  internally 
in  these  cases,  its  ointment  should  be  freely  applied  to  the  enlarged 
and  indurated  glands.  Experience  has  demonstrated  the  value  of 
iodine  in  true  goitre.  All  tumors  of  the  thyroid  body  are  not  goitre, 
however;  cystic  degeneration  of  it  is  very  common,  and  is  in  no  wise 
benefited  by  iodine.  It  is  in  simple  hypertrophy  of  the  gland  that 
iodine  used  internally  and  applied  externally  over  the  tumor  is  bene- 
ficial. During  the  acute  stage  of  enlargement  the  use  of  leeches  is 
often  of  great  benefit,  and  whenever  much  tenderness  exists  should 
precede  the  exhibition  of  the  drug.  In  jikihisi's  iodine  sometimes 
does  good,  but  only  in  the  most  chronic  cases;  and  inhalations  of 
its  vapors,  as  have  been  recommended  by  Piorrj-,  can  be  of  service 
only  by  stimulnting  the  bronchial  mucous  membrane  and  the  surfaces 
of  cavities.  When  softening  is  progressing  and  the  lung  breaking 
down,  iodine  appears  to  hasten  the  process. 

In  certain  forms  of  rheumalism  the  iodides  are  of  value.  In  the 
early,  active  stages  of  inflammalory  rkt-ujnnlism  it  is  useless;  but  later, 
when  the  joint  symptoms  persist  in  a  subacute  form,  the  iodide  comes 
very  well  into  play.  In  subacvlc  or  muscular  rheumatiam  the  iodide 
is  an  efficient  remedy.  Often  when  the  symptoms  are  very  acute  an 
iodide  may  advantageously  be  combined  with  the  alkalies,  and  in 
lingering  cases,  especially  where  there  is  reason  to  suspect  a  gouty 
taint,  with  colchicum.  In  sciatica,  in  lumbago,  and  in  rhcumalic 
neuralgia  following  exposure  to  cold  or  wet,  aa  in  all  other  forms  of 
subacute  rheumatism,  much  is  to  be  hoped  for  from  its  use.  In 
gout  the  iodides  are  of  less  service  than  in  rheumatism,  but  in  the 
chronic  form  of  the  disease,  and  in  the  irregular,  inherited  gout  which 
so  frequently  appears  as  neuralgia  or  other  anomalous  affection, 
they  add  to  the  efficiency  of  small  continuous  doses  of  colchicum. 
In  rhenmcdic  gout,  or  rheumatoid  arthritis,  they  should  be  tried,  al- 
though little  is  to  be  hoped  for  from  their  use.  There  is  a  good  deal  of 
clinical  testimony  as  to  the  value  of  potassium  iodide  given  continu- 
ously between  the  paroxysms  of  asthma.  This  disorder  appears  at 
times  to  bear  a  close  relation  to  irregular  gout  or  rheumatism,  and  it 
is  probably  under  these  circumstances  that  the  remedy  is  efficient. 

In  Icrlinry  syphilin.  including  in  the  term  all  cases  of  syphilitic 
bone,  visceral,  or  nervous  disease,  iodine  is  really  of  inestimable  value. 
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It  must  be  given  freely,  and,  when  there  ia  no  cachexia,  may  be  advan- 
tageously combined  with  the  mercury  bichloride.  It  ia  scarcely  in 
place  here  to  enumerate  all  the  forms  which  tertiary  syphilis  may 
assume :  but  an  iodide  is  useful  wherever  the  dyscrasia  has  existed  for  a 
length  of  time.*  Recently  pt)tassium  iodide  has  been  largely  employed 
in  the  treatment  of  actinomycosis,  and  seems  to  exercise  in  this  disease 
&  specific  action. 

Potassium  iodide  appears  to  have  the  power  of  promoting  absorp- 
tion of  serous  fluids,  and  certainly  is  of  value  in  chronic  pleurilin 
with  effusion,  in  chronic  pericarditis,  and  even  in  chronic  hydrocephalus. 
In  aortic  aneurism  large  doses  of  potassium  iodide  with  continuous 
rest  in  the  hnriKontal  position  are  much  used,  but  its  value  is 
questionable. 

In  various  chronic  metallic  poisonings  the  potassium  iodide  is  of 
great  service.  With  both  lead  and  mercury  it  forms  double  salts, 
which  are  soluble,  and  there  is  very  good  reason  for  believing  that 
the  formation  of  these  salts  takes  place  in  the  economy,  and  that 
the  metal  which  has  been  lying  in  an  insoluble  condition  in  the  various 
tissues  is  taken  up  and  excreted.  Severe  salivation  and  ulcerative 
stomalitis  have  sometimes  resulted  from  the  use  of  the  potassium  salt 
in  those  who  had  previously  taken  large. quantities  of  mercury ;t 
and  in  Melsen's  experintents,  dogs  to  which  insoluble  preparations 
of  mercury  had  previously  l)een  given  without  the  induction  of  severe 
symptonm  afterwards  died  under  the  action  of  the  iodide.  I  he  mercury 
also  having  appeared  in  their  urine.  The  experiments  of  Mayengon 
and  Bergeret  (quoted  in  the  article  on  Mercury)  afford  striking 
confirmation  of  these  fact,'^,  and  seem  to  render  the  evidence  irresisti- 
ble that  the  iodide  docs  bring  about  the  elimination  of  mercury.  In 
regard  to  lead,  the  researches  of  Parkes.  Melherbe.  Sieveking,t  and 
Marshall  have  shown  that  very  frequently  in  cases  of  chronic  lead- 
poiaoning  the  exhibition  of  potassium  iodide  causes  the  appearance  of 
lead  in  the  urine.  This  chemical  e\'idence  is  abundantly  corroborated 
by  clinical  experience,  so  that  in  all  cases  of  chronic  metallic-poisoning 
the  persistent  use  of  potassium  iodide  should  be  tried. 

Local  Application. — As  a  simple  counter-irritant,  iodine  is  very 
frequently  employed  when  it  is  desired  to  maintain  a  mild,  persistent 
influence,  as  in  chronic  rheumatic  affections  and  sometimes  in  phthisis. 
For  this  purpose  the  tincture  is  generally  preferred,  and  it  should  be 
applied  freely  once  or  twice  a  day.  or  every  other  day,  according  to 
the  susceptibility  of  the  patient's  skin.  In  various  affections  of  the 
skin  iodine  has  been  employed  with  asserted  advantage.  In  erysipelas 
of  the  skin  very  beneficial  results  have  been  ascribed  to  its  local  use. 
but  great  care  is  necessary  lest  It  be  applied  too  strong.  We  have 
seen  very  serious  results  from  the  destruction  by  it  of  the  skin  in  this 
affection.     If  the  full  strength  of  the  tincture  be  used,  it  should  be 


•  Fur  miniilitii.  Itutaiurr  on  tjjir'  •nihin^t,  •«  Lmblcin.  B.  K.  C,  1900.  ixvili.  IDS. 
t  Shi  HupIiI  IBnI.  rt'-d  Far.  Mrdica-I'kir.  Krc..  xi.  302)  for  ■  drikillK  cue. 
I  S«  SulU^'i  Thmimilir:  u.  7S6.  Riuicliuyl  «  Lbk,  1864. 
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Apl^ied  at  first  very  lightly,  and  not  more  than  once  in  the  twenty- 
four  hours.  In  ptoriaxis,  in  acne,  and  in  paraailic  ntin  dueaxea  it  has 
been  used,  but  holds  only  a  second  rank  among  remedies.  In  a 
similar  manner  it  is  employed  in  various  chronic  diseases  of  the  mucous 
membranes,  such  as  ozena,  Uucorrhaa,  chronic  eyttiiit,  chronic  dysen- 
Ury,  and  acrofulous  ophthalmia, — whenever,  in  a  word,  an  alterative, 
stimulant  action  is  desired.  In  cases  of  retraction  of  the  gums,  with 
consequent  loosening  of  the  teeth,  Stille  recommends  the  application, 
with  a  camel's-hair  brush,  after  each  meal,  of  an  aqueous  solution 
(one  grain  to  a  fluidounce)  of  iodine,  the  mouth  being  immediately 
afterwards  washed.  The  most  important  external  use  of  iodine  is 
as  a  resolvent  in  cases  of  indolent  gUmdular  hjrpertrophic  enlargement, 
and  where  there  are  Urge  watery  exudations,  as  in  some  forms  of 
chronic  pleurisy  and  of  diteated  jointa. 

Iodine  has  been  very  largely  employed  by  injection  into  serous 
eyste,  as  in  hydrocele,  for  the  purpose  of  exciting  inSammation  and 
causing  obliteration  of  their  cavity ;  but  this  use  of  it  is  purely  surgical, 
and  the  reader  is  referred  to  treatises  upon  such  subjects.  In  chronic 
empyema  the  injection  of  iodine  after  free  exit  has  been  given  to  the 
pus  is  often  of  the  greatest  service.  The  solution  in  the  beginning 
should  be  very  weak,  containing  not  more  than  six  grains  each  of 
iodine  and  of  potasdum  iodide  in  a  pint  of  water;  with  this  the  pleura 
should  be  daily  washed  out,  the  strength  of  the  solution  being  gradually 
increased. 

Toxicology  .^Metallic  iodine  on  account  of  its  local  irritant  action 
is  capable  of  giving  rise  to  an  acute  form  of  poisoning. 

A  form  of  chronic  intoxication,  known  as  iodism,  may  be  caused 
by  the  administration,  over  periods  of  time,  of  full  doses  of  elementar>' 
iodine  or  the  salts  of  hydriodic  acid. 

Acute  Poisoning. — When  taken  internally,  a  single  moderate  dose 
of  iodine  causes  merely  some  gastric  uneasiness  and  a  disagreeable 
metallic  taste  in  the  mouth;  when  larger  amounts  are  ingested,  the 
gastric  uneasiness  may  be  intensified  into  violent  vomiting,  \i-ith 
increased  salivar>'  flow,  abdominal  pains,  and  even  purging.  In 
sufficient  quantity  it  is  a  poison,  although  verj-  few  deaths  have  been 
recorded  as  caused  by  it.  The  symptoms  produced  by  toxic  doses 
taken  into  the  stomach  are  burning  pain  in  the  oesophagus  and  stom- 
ach, vomiting,  purging,  smattness  of  the  pulse,  general  deadly  pallor, 
lessening  or  arrest  of  the  urinar>'  secretion,  sometimes  violent  excite- 
ment with  conA-ulsions,  and  collapse.  Twenty  grains  of  iodine  are 
said  to  have  caused  death,  and  two  drachms  and  a  half  have  been 
recovered  from.*  The  vomit  is  yellowish  brown  or,  if  starchy  matters 
have  been  present  in  the  stomach,  bluish.  The  injection  of  iodine 
into  the  cavities  of  the  body  for  therapeutic  use  has  several  times  been 
followed  by  cyanosis,  thready  pulse,  repeated  vomiting  of  matters 
containing   Iodine,    excessive   thirst,   salivation,   difficult    urination, 

•  Fn  (MO.  an  Wimdinu  ud  'ndj.  alw  Mtaekmer  Mid.  WadmuAt,  Feb.  I8ST. 
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BweDing  of  the  eyelids,  laryngeal  pain,  various  eruptions  upon  the 
skJD,  high  fever,  and  albuminuria,  tiudden  death  may  take  place 
after  some  days  from  heart-failure. 

E.  Rose  records  a  death  following  injection  of  iodine  into  an  ovoriiLn  cyst. 

Very  soon  after  it  vaa  given  there  enaued  severe  tliirst,  with  great  dryneaa  of  the 

tlutnt  and  oioutb,  and  then  painless  vomiting  of  watery  matters  containing  iodine. 

The  whole  surface  became  very  pole,  the  extremities  eynnosed,  the  radial  puke  very 

Erequent,  but  so  small  that  it  could  not  be  counted,  the  urine  very  scanly,  dark 

tmrnm,  and  rich  in  iodine.     After  a  time  reaction  ocriirred.     For  tliree  days  the 

vomiting  persisted,  the  pulse  was  very  frequent,  full  and  hard,  and  the  cheek  put 

I  OD  the  glow  of  liigh  fever,  but  the  teiiiperulure  did  not  rise  above  37.18°  C.     On 

'  the  fourth  day  exanthcnmlous  blotches,  not  disappearing  oti  pres.'<ure,  developed  on 

the  skin  and  in  the  mouth,  the  sputa  became  bloody,  and  menslruulion  occurred 

Wo  iiXMi  half  weeks  too  soon.    The  urine  ramained  scanty,  and  on  the  eighth  day, 

Kben    all  other  sympl'ims  save  swelling  of  the  parotids  had  disappeared,  still  con- 

'  tflineiil  iodine,  and  was  albuminotu.     On  the  tenth  day,  in  the  oiidet  of  apparent 

'  WDvalescence.  the  patient  died  suddenly.     In  a  case  reported  by  W.  O.  Culpeper 

;  two  drachmfi  of  a  tincture  used  externally  on  a  child  of  eleven  years  destroyed  all 

\  the  akin  from  above  the  knees  to  below  the  anklea.    After  twenty-tour  hours  there 

>ped  headache,   backache,  some  diarrhcea,   vomiting,  great  thirst,  constant 

to  urinate,  suppression  of  urine,  priapism,  and  giddiness;   Unally  there  ensued 

«tery  without  rise  of  temperature,  hiccough,  hemorrhage  from  the   bowels, 

Rreat  giddiness  ending  in  death  on  the  sixth  day. 

Id  the  experiments  of  JUrg  and  his  pupils,  doses  of  iodine  of  a  grain  to  a  grain 
I  ■■"  a.  halt  gave  rise  to  colicky  pains,  increased  appetite,  watery  stools,  an  increased 
liecretjon  „(  yr{i,e,  malaise,  and  some  headache.  When  the  dose  was  augmented 
[~  *-*VTj  grains,  a  diffused  sense  of  heat  and  sexual  excitement  were  superadded. 
I  '™*er  observers  have  noted  this  abnormal  sexual  excitement,  and  some  have  stated 
Ire*'  "'  titaes  it  is  succeeded  by  atrophy  of  the  muranMe  or  of  the  testicles.  Stills 
I  *?'''•'*  that  the  menstrual  Pow  may  become  excessive,  or  that  during  pregnancy 
'''Mtion  may  be  caused- 

Very  large  quantities  of  iodine  are  asserted  to  have  been  taken 
without  serious  results.  Julia  de  Fontenelle*  tells  of  a  man  who 
took  two  and  a  half  drachms  of  iodine  without  experiencing  any 
tmarkable  effects,  and  Hagendie  relates  the  case  of  a  child  four  years 
oid  who  swallowed  ten  grains  without  serious  con.sequenfes.t 

In  the  experiments  of  A.  Hoyges  and  BinK,  preparations  of  iodine, 
potassiuiD  iodide,  and  iodoform  in  fatal  doses  produced  in  the  lower 
animals  wide-spread  fatty  degenerations. 

lodUm. — Chronic  iodic  intoxication  may  manifest  itself  in  several 
ways-  The  most  common  symptoms  of  iodism,  as  seen  in  the  United 
States  in  non-goitrous  individuals,  are  dull  pain  in  the  region  of  the 
frontal  sinus,  coryza,  sore  throat,  ptyalism,  and  an  eruption  upon  the 
iBkin,  which  is  usually  an  acne,  but  may  take  almost  any  shape.  In 
.its  6erious  forms  it  becomes  pustular  or  bulla-like,  and  may  be 
accompanied  by  much  dermatitis,  ulceration,  and  even  very  violent 
constitutional  disturbauces. 

A  remarkable  iodic  dtrmalitia  Ivherota  has  been  noted  by  Besnier,  DuLring, 
and  R.  W.  Taylor.    In  rare  cases  there  is  an  excessive  susceptibility  to  iodine,  often 

•  9uolEd  by  SlilU  IThcraptulici,  ii.  73!). 

t  yor  VI  pJahaTale.  r«rcfiil  atudy  of  Lite  ftctjoa  of  lBrii;e  tuxic  doncs  al  iodinD  upOQ  the  lower 
IwumikU.  •n  llolfman  uiuJ  HdiumBn't  JahrtAtrieht,  1S79,  199. 
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accompanied  by  marked  irregulurily  of  the  iodic  symptoms.  Thiw.  we  taw 
nix  grains  of  potassium  iodide  given  in  daily  dow  repeatedly  prorolcc  in  a  ma  vkia 
conjunctivitis  with  a>dema  urouud  the  eye,  beginning  unilnteraUy,  bui  inmhst 
tbe  whole  fare  in  a  violent  erythema  with  grcsit  subdennal  exudatJOD.  Iodic m- 
denis  tLre  cspeciiUly  likely  to  lie  severe  when  there  is  kidney  diseusc.  bs  m  ■  mcN- 
porled  by  F.  Wolf,  in  which  forty  graita  of  potuwiiura  iodide  given  in  lw>  An* 
appeur  to  have  produced  death.  It  ia  further  possible  that,  iodic  acciikiiu  lOf 
depend  upon  gastriu  conditionii,  since  Bjclogolowy  believes  tliat  hia  raaatB 
have  shown  ihut  when  the  contenia  of  the  stomach  have  a  heightened  aciiiiTUri 
contain  the  nitrites,  iodine  ia  set  free  in  the  stomach  from  the  iodidts  uid  (nduoi 
abnormal  effects. 

RiUiet  (Trouswau's  report  on  his  memoir),  who  has  had  wide  opportodw 
and  has  apparently  studied  (he  Bubject  verj'  cltwely,  dcBcribes  three  fcraa  rfi* 
intoxication:  lirsl.  tlial  in  which  the  sjTnptoms  are  those  of  gastric  iiTh31ii)ii;«i«l 
tliut  cliaract«rized  by  iwrvoua  Ironbles,  neuralgia,  ringiTig  in  ibe  earj.  c^otulw' 
inovementa,  dit^turbed  intellection,  with  coryia,  ophttialmin,  Ridi\-9tion,  I'uaiui 
diarrhira,  polyuria,  and  culaneoiw  erupliona,  and  in  some  cases  airophj'  rfllt 
manuna!  in  the  female  and  of  the  testicles  in  the  male;  *  third,  iodic  mcLcAii.oBl 
either  by  iodine  or  potassium  iodide  continuously  used  for  tnsny  iTKitithi  tl) 
said  to  be  most  easily  induced  in  goitrous  persons,  and  is  char«c[etii«il  hjofi 
emaciation,  commencing  mostly  in  the  face,  and  severe  nervous  palpilit«>(t 
the  heart,  with  excessive  appetite,  which  sometimes  precedes  and  somcurwfi 
luwa  the  loas  of  fleah.  So  long  as  the  drug  conlinues  to  be  taken,  tlia«  (yni(Mi 
tonlintio  !o  progress,  and  after  a  tinie  hysteria  or  hj'pochondriasis,  wilh  iiWBffl, 
manifests  itself.  Tlie  goitre,  the  tnamnifc,  and  the  teslicles  waste  anay  O^/iiK 
but  if  the  medicine  be  suspended  and  healih  gradually  returns,  while  the  kbni^ 
growth  reappears  the  sexual  glands  remain  wasted.  It  is  probuUe  ibuDOBi 
the  symptoms  in  these  cases  are  due  to  principles  taken  into  the  blood  fnob 
wasting  thyroid  body.  The  second  form  of  iodism  of  RiUiet,  in  which  the  wtwoi 
Kyniptoms  are  prominent,  Ims  been  spoken  of  by  other  ttulhorilies;  ant)  [Wl 
liaa  especially  noted  disturbances  of  vision  and  paralysis.  In  some  rare  nuoW 
ralgie  pains  and  other  disturbances  of  nerve-functions  liave  occurred,  imiiol^ 
I  hat  iodine  is  capable  of  causing  a,  peripherid  neuritis. f 

Innrt'is. — This  is  a  yellow,  oilj'  fluid,  said  to  be  an  ifidine  addition-pftidi»;(i' 
wisanie  oil,  cunlaiuing  ten  per  cent,  of  iwline  in  chemical  combination.  Atwrilt 
to  II.  Winlernitu,  ioJipin  when  laki-ii  internally  pusses  unclianged  into  iheial* 
tinea,  where  it  is  slowly  digested  witli  an  absorption  of  iodine,  probably  as  anilb- 
line  iodide;  and  the  linal  escape  from  the  intestines  of  a  portion  of  the  ioJ'p' 
unchanged.  When  il  i.-i  inject c>d  liy)xiderniicftllj-  it  forms  a  local  depot,  as  it  "ft 
from  which  the  iodine  is  verj-  slowly,  but  continuously,  absorbed,  Under  ik* 
circinnsliineeH  it  is  said  to  produce  no  local  disagreeable  symptoms.  Winttw" 
aflirnis  tiial  no  aljsorplion  of  iodine  takes  place  after  iodipin  inunction  or  em wl* 
In  chronic  sypiiiliif  il  ha.'i  liriTi  ii.'ied  inlerniilly  in  doses  of  from  fifteen  to  lliinj'p''''' 
(1-2  dm.)  of  the  ten-]K.T-cent.  iodipin,  wliieh  may  lie  injected  daily,  as  recoramtwi'' 
by  Si'huHter.  Nacgcli  recommends  for  the  purpose  of  producing  local  absorpf" 
subciinjum-lival  injections  of  one-third  lo  one-halt  minim  (f).02-t).3  C.c.)  ol  ii*''!"' 
in  specific  riivdlix,  ■vk'rUU,  kiTiiHtix  ileiulrilira.  and  keralilU  iieuropo'aiyn™-  ^ 
of  iodipin,  one  lo  two  drachma,  given  in  eznulsion,  iluec  or  four  times  a  day. 

lODOFORH. 

Iodoform,  which  was  discovereti  by  KcruUas  in  IS22,  and  inf"" 
duced  into  incdi<-ine  by  Glover  in  1837,  ia  ii  triiodo methane  (CHIj)- 
being   therefore  (.-licniicaJly   related   to  chloroform  and  bromoform 


*  For  a  OJiH^  <it  q-jk'.lMie  -.f  the  ipirirl^'H,  pfc  PhUa,  .l/rJ,  TimfH.  IV.  *'^ll. 
t  See  Tlierajieul.  Munaltlicili;  IHSJJ,  in. 
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It  occurs  as  a  greenish-yellow  powder  of  cryBtals.  with  a  powerful 
and  persistent  odor,  practically  insoluble  in  water,  sparingly  soluble 
in  alcohol  but  freely  soluble  in  ether  and  in  oils. 


Offlctal  Preparations: 

lodoformum 

UngueDtum  lodofoMni  (10  per  c«nt.}. . .  . 


3  to  o  grninrt  (0.2-0.3  Gm,), 

ExLerDsl  iiae  only. 


Local  Aclwn. — In  itself  iodoform  is  a  non-irritant,  slightly  desiecant 
powder,  which  appears  to  be  imbued  with  loeal  anesthetic  properties, 
8o  that  the  rectum  may  be  so  benumbed  by  a  suppository  containing 
iodoform  that  defecation  may  take  place  without  the  knowledge  of 
the  individual.  Although  it  does  not,  itself,  possess  any  germicidal 
properties,  by  decomposition  and  formation  of  new  comjwunds, 
iodoform  becomes  a  locally  active  substance.     (See  page  3S3). 

Absarj^i.on  and  Elimination. — ^lodoform,  or  the  products  of  its 
decomposition,  is  absorbed  very  elowly  from  Ihc  alimenlary  canal. 
but  is  taken  up  from  wfimid.s  with  comparalive  freedom.  It  is  largely 
destroyed  in  the  system  and  escapes  in  a  large  part  as  an  iodide  ami 
an  iodate.  but  also  partially  as  a  new  organic  compound  of  iodine. 
Zeller  believes  that  there  is  always  an  albuminous  compound  of 
iodine  formed  at  the  seat  of  absorption.  According  to  the  researches 
of  Rummo,  the  elimination  of  iodine  commences  within  one  hour 
after  the  stomachic  ingestion  of  the  iodoform,  and  gf)es  on  so  slowly 
that  the  haloid  can  be  found  in  the  urine  three  days  later.* 

Physiological  Action. — Notwithstanding  numerous  experiments 
upon  the  lower  animals,  further  research  is  necessary  before  any 
positive  knowledge  can  be  reached  as  to  the  physiolopcal  action 
of  iodoform,  although  it  is  probable  that  it  acts  very  nmch  as 
does  iodine. 

The  symptoms  produced  by  iodoform  in  the  frog  are  said  to  be  musciikr  rclnx- 
aiion  will)  sutnel.imes,  bl,  a,  Inler  stage,  convtilHivo  mnveinents.  In  the  liigh^r 
aniniaU  large  but  non-toitic  doBea  produce  symptoms  of  intoxication,  tollfiring,  wenk- 
ttetB,  and  loss  of  appetite,  but  no  vomiting;  fatal  doses  cuusc  uneslhesju,  narcoKlH, 
coDvulBions,  with  violent  opislhotonoa,  hurried  or  irregular  breathing,  hIow,  feelile 
pulse,  and  finally  death.  A.  HOyges  founti  tluit  in  dugs  nnd  cnln  l«!iie  doses  cauBeri 
deep  sleep  without  loea  of  reflex  activity,  but  tliat  in  rabbits  no  sleep  resulted. 
Very  frequently  after  these  lai^  doses,  especially  when  they  are  rei>eatcd,  there 
is  great  gaslro'intostinal  disturbance,  as  is  tiliown  by  vomiting,  diarrlicra.  and 
dysentery,  with  bloody  discharges.  The  aetinn  of  the  drug  u|xm  the  cireulation 
hu  been  especially  studied  by  Rummo.  He  finds  that  in  the  frog  the  ra(«  of  (lie 
cardiac  pulsations  is  lessened,  and  for  a  time  the  energy  of  the  ventricular  systole 
18  increased,  but  afterwards  the  jiulsations  become  feeble,  and  Hnnlly  I  he  heart. 
is  arrested  in  diastole;  the  contractions  cunnot  Iw  nM-.stalilished  by  the  u.ie  of  atro- 
pine. In  the  mammal  the  rale  of  the  puW  is  decreased,  and  ufler  small  doses  the 
arterial  pressure  is  at  firwt  Increased,  by  large  doecK  the  pressure  Is  much  diminished. 
Section  of  the  pneumogaslries  does  not  affect  the  cardiac  action  of  the  drug.  After 
very  large  doaee  there  are  albuminuria  and  even  faematiu-ia. 


•  l-'nr  »n  importnnt  li.blniiiMVBliy.  s«  llip  paper  ot  H.  Uummo.  For  (lrnil»  il-  l-i  Fliminnliun 
ftniJ  «tlwu««ion  (it  mellmJa  of  linilinv  Ihn  joilinp  in  lli'^  urin^.  ronnuU  HnmBi'li  iZritr,  I,  Pv"ol. 
('Ann.,  INM.  vin.  I.Wi.  A.  i'j'llti  nrnl  K.  Iliiumniin  (1  rr/iii,u((.  Dmlmh.  Gturll.  I.  ('»™.if,  llfrlin, 
1S13,  .i.  3t»i. 
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These  various  researches  would  indicate  that  the  iodic  compoMd 
liberated  by  iodoform  are  universal  poisons,  and  that  the  condu 
of  Rummo  is  correct, — namely,  that  iodoform  acts  upon  almost] 
the  tissues,  but  primarily  upon  the  nerve-centres  and  subsequenli 
upon  the  nerve-trunks  and  on  the  muscles. 

Therapeutics.^ At  one  time  iodoform  was  used  to  a  coDside 
extent  as  an  internal  alterative  and  analgesic   in  chronic  tyjikHi^ 
especially  when  there  were  severe  rlieitmatu:,  neuralgic,  or  7n;jAJ-j«)» 
It  has  also  been  employed  as  an  absorbefacient  sulistitutc  forio 
in  various  lymphalic  tumors  and  serous  effusions.     It  seems  lo  biT 
however,  no  superiority  over  the  simpler  iodine  preparations,  andl 
be  much  less  certain  and  definite  in  its  action,  so  that  its  bte 
use  has  passed  completely  out  of  vogue. 

On  the  other  hand,  as  a  local  remedy,  it  has  continuously : 
itself  in  the  face  of  very  numerous  substitutes,  and  is  eliil 
used.  It  is  useful  in  cases  of  painful  ulca-8,  even  when  they ; 
cancerous,  serving  to  alleviate  pain  and  to  promote  cicntri»ti«.j 
At  first  employed  especially  in  syphiiilic  affections,  it  is  now  kooi 
to  act  equally  well  in  indolent  leg  tilcers,  in  burns,*  and  in  olhernoihj 
specific  abrasions,  and  it  is  thought  to  be  not  only  a  local  aaeethetic.  i 
but  also  a  decided  stimulant  to  nutrition.  Within  the  last  fewjeoi 
it  has  been  very  freely  employed  as  an  antiseptic  dressing  to  iwrani 
and  the  testimony  is  so  strong  that  it  is  difficult  to  avoid  believnij 
that  it  is  one  of  the  most  reliable  of  the  antiseptics.  It  is  empionil 
either  in  the  form  of  powder  dusted  in  the  wound,  or  as  drasnpi 
saturated  with  it,  the  first  method  being  at  once  the  more  cl!«liT 
and  the  more  diidgcrous. 

As  a  local  anesthetic  it  is  especially  useful  in  rectal  diseases,*^ 
hemorrhoids  and  anal  finsurcs.  It  may  be  applied  as  an  olntmenlor" 
in  the  form  of  a  suppository. 

The  danger  of  iodoform- poisoning  in  a  surgical  case  varies  notonlv^ 
with  the  amount  of  iodoform  u.sed,  but  also  with  the  form  of  tl>^ 
iodoform  and  the  seat  of  the  application.    The  more  finely  poffdwtiS- 
the   iodoform   the   greater  its   activity,   and    serious   absorption  i^ 
especially  hkely  to  take  place  from  the  peritoneal  surfaces.! 

In  18S6  Fiirst  described  furuncular  and  eczematous  inflftmrnation 
produced  by  the  contact  of  iodoform  with  the  skin.     Krevet  affiinis 
that  this  irritation  can  rapidly  be  relieved  by  momentary  applications    - 
of  very  hot  water  to  the  part. 

The  good  results  which  have  followed  the  surgical  use  of  iodoform    -' 
as  an  antiseptic  dre.ssing  have  led  to  a  series  of  investigations  as  t^J 

*  liitrrtg.  TjvalTtjftyl  of-- — At  a  diBciinsion  of  the  TnlfimHtionfi]  Congress  of  DenmKJou,  ■ 
IS80.  till'  cunclusjon  wq«  n^a^hed  that  lUe  best  treatment  of  bums  in  the  bepinninA  ia  to  n>^ 
bulla',  w-jimIi  tlip  pnrT  ftjih  a  very  weak  solution  of  salt,  and  then  dress  with  lodofonn  puit «' 
pontBrJe  of  lodoforTri,  and  rover  wilh  oil-silk.  In  fliu  later  stages,  after  the  sepanrion  of  thenar 
According  to  n^'brn,  loiloform  retani-H  eicatrizoliorL  while  a  one- or  twi>-per-«nt.  Bdlutionofn*'*™ 
hasten''  epidieljum  fornialinn,  , 

t  In  a  cJiFie  in  which  an  exlen^ive  intra-periloneal  ilreesing  of  iodofoin  gause  »a?  ''*'^'/j 
seven  grai^is  of  ^aloni«-l  Eiveri  by  rhi»  mouth,  vioknt  irritant  poifioning,  with  nuii»mi>  U^ 
mucous  stools  Hi  Hliorl  interviilfl,  orourreil,  evidently  as  the  result  of  the  fDimationof  tbemenW 
iodide  in  the  alimentary  canal. — F,  F.  Simpson  in  a  tetter. 
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ance  of  the  normal  grssular  tissues.  The  value  of  iodoform  as  a 
local  application  in  surreal  tuberculous  seems  to  be  firmly  established. 
In  the  treatment  of  tid>ercuimt»  absceaaea,  in  luberculoua  empyema, 
in  tuberculoua  jaijUa,  in  non-suppurating  (ubercu/ous  glanda,  and  even 
in  tuberculmu  perUonitis  numerous  cures  have  been  reported.  That 
the  iodoform  has  a  specific  influence  upon  the  tubercular  organism 
would  seem  to  follow  from  the  experiments  of  Gosselin,  of  Caen,  who 
found  that  guinea-pigs  saturated  with  iodoform  are  incapable  of 
contracting  tuberculosis.  The  manner  of  application  varies  with 
different  surgeons.  Veroeuil,  who  has  had  an  enormous  experience, 
prefers,  in  the  treatment  of  abscesses,  tuberculous  glands,  and  in  most 
other  casses,  the  injection  of  a  five-per-cent.  ethereal  solution.  Others 
prefer  glycerin  as  a  menstruum,  especially  in  empyema;  while  others, 
particularly  in  peritonitis,  dust  the  dry  powder  over  the  portion  whirh 
has  been  laid  open. 

Administration.— Iodoform  may  be  applied  to  ulcers  in  |>owdcr, 
in  solution,  or  in  ointment.  When  there  is  a  great  deal  of  pain,  espe- 
cially if  there  be  much  discharge,  the  powder  is  to  be  preferred;  not 
more  than  half  a  drachm  of  iodoform  should  ordinarily  be  appliei.1 
to  a  wound,  although  in  cases  of  tubercutoaia  the  surgeon  is  more  than 
warranted  in  talcing  the  risk  of  larger  amoimts.  Verncuil  inje<'ts  at 
one  flitting  never  more  than  seventy-five  grains  of  the  iodoform. 
There  is  certainly  much  truth  in  the  criticism  of  Kobert,  that  proba- 
bly in  most  cases  one-tenth  part  of  the  amount  of  iodoform  habitually 
employed  by  the  surgeon  would  suffice  for  all  therapeutic  purposes, 
and  that  many  lives  are  umieceasarily  endangered  by  the  excessive 
amount  of  the  drug  u-sed.  In  uterine  cancer  and  in  painful  hemorrhoids 
cacao-butter  suppositories,  containing  from  five  to  ten  grains  of  the 
drug,  may  he  employed.  Tliey  are  also  often  very  valuable  in  reliev- 
ing dysenteric  and  various  irritable  neurotic  conditions  of  the  rciluni. 
Owing  to  the  bad  odor  of  the  drug,  its  apphcation  alHiut  the  nioutli 
and  throat  ia  often  objected  to. 

According  to  T.ewis  Elsberf ,  it  to  four  parts  of  alwolute  ether  one  part  of  cryv- 
talliied  iodoform  be  added,  and  Ihe  whole  shaken  id  a  red  glass  Rank,  a  solution  i.~ 
obtained  o[  eufficient  strength  for  effectual  u.-«  in  diseases  of  the  mouth,  and  free 
fro:  .  idor  other  than  that  of  ether.  Ull\'e  oil,  saturated  with  camphor,  ia  said  lu 
dtaiol's   iit  per  cent.  o£  iodofoim,  and  ia  preferred  by  some  surgeons. 

Toxicology. — In  the  largest  therapeutic  doses  (five  to  six  grainn) 
iodoform  produces  no  symptoms,  and  we  know  of  no  cases  of  poison- 
ing by  its  internal  administration.  On  the  other  hand,  it.^  surgiiul 
use  has  led  to  a  number  of  fatal  poisonings.  The  symptoms,  ui' 
recorded,  have  l)een  very  various.  They  may  be  preceded  by  general 
malaise  for  a  day,  and  then  suddenly  burst  forth.*  In  the  most 
characteristic  and  severe  class  of  cases  the  phenomena  resemble 
somewhat  tho«p  of  nieiiingiti.«,  and  may  l>c  somnolence,  deepeninc 
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into  sTUTior.  whh  pootraned  mntiniiteBF  puTOk.  nr  rrs; ii>*sn(ss.  ondinf: 
in  iipirvt  deiiriuic  it  e-ber  cmx  -hf  ipn,nprji:  arr  rymt:  n.irmii:  »nri 
Tbe  pulse  exreedinc^y  rsipid  A  riepui::.r:;  >  of  :h(wr  .-ascs  -wenw  lo 
be  iha;  de^iti  Uf:iu>l:v  fulicw^  ii"!:hni:rr.  :tK  ?yi^:Ti:.-int  hsvr  licvplonp*-; 
fcbrupt'y  and  The  cre?s;i;fc  hivf  ^et'i.  tyt.).  vcr!  lii  iiiuv  S.'h(s1p, 
of  HbHiburc.  desmSet  six  cius!«r  o;  oiisfs  !:;^  s.\;h  t.irn-.  Soini;  ihwi 
just  spokei.  of.  1.  H:ci.  lever  wtThnu:  i-ihrr  nhrr.niiiciia.  -  !"o\-pr. 
wiih  mijd  cnj^ri-iLTesiiajL  i7T::a:!.>T.  lipprrssMr.  .x  spiritji.  «nrf 
r&pid  puise;  ret-;  verv  ij^i^'s;  iLvsiriaiiir.  S  ^'ery  rspi.i  s.>:'i  piilap. 
]5(t  Tc  1S(I.  nc  fever:  ctp*"  dstnirer.  -i.  Very  Ttiinc.  puisr.  ^:i\:  hiph 
fever:  deaih  aimtif;  :r.viir!:-:>ir.  tt.  Af'.vT  sfvoTf  iijvrsniMis.  rapid 
rollnpse  and  deiih.  A  firiL  vif  p> iisor.ii:i:  *";i.  nioir.n.holis.  .iil»t<vH 
pupilf^.  and  hiiJucichiinni-  i^  iiso  descriixii.  A  r.">!X>.ti«-I;ii(-  dsrk  ro»i 
eruptjoc  hiiS  been  nf-rea  :l  siirip  cases  o;  p.i:si'r,;r.p  ,An!<chm7  hjis 
seen  violeni  ncnei;  ei'er;  whec  ihc  t*i'iisi:iuiior,a!  isynipiiinis  .-irr  >Y'rv 
sliphi  there  mfiv  lie  ai:  ex"rrj;:vr  eriihenitt,*  Cor.v.iWivr.iv  nijiy  lx> 
verj'  prdtnicted.  ihe  p&;i:^Ei  rei]i:iir.Lr.p  \r.  n  iMi:.1:!i.>:-,  oi  umMii- 
sriousness  or  stenu-ponsciiiusness  for  some  days,  with  cimjiloio  Itiss 
of  memory  and  sonie  ei-idenoes  of  menial  disnirhaiioe.  A.-tMr.i- 
ing  lo  De  Schweimti,  iodofcirrr.  his  rarely  pnvlurcd  aiiwumisis  or 
amblyopia  inth  seotomaia. 

On  account  of  tbe  indefir.iteness  of  the  symptoms  of  iodoform- 
poisoning  great  importance  attaches  to  any  pivitive  means  of  rei-op- 
nizing  the  nature  of  the  illness.  Burlureaux  aftirms  ihat  if  a  piet-o 
of  aiver  be  placed  in  the  moutli  of  a  person  suffering  fn^^l  iodof.>rm- 
intoxiration.  the  taste  of  garlic  will  lie  immeilialely  jvrmved.  and 
that  if  some  of  the  saliva  lx>  mixed  with  calomel,  a  canary-yollow 
precipitate  of  mercurous  iodide  will  Ix-  obtained;  acciirdtii!:  10  Sas,sc. 
if  a  pinch  of  powdered  calomel  lie  plac-cd  njion  a  ^anl■er.  and  a  few 
drops  of  the  urine  fmr.i  a  rase  I'f  iodoforin-]viisonini;  Ih>  mixed  «ilh 
it  by  means  of  a  glass  rod.  the  yellow  color  will  apjH'ar  (yoUow  iodidoV 
These  tests  prove  only  that  the  patient  is  under  the  inlluem-e  of  .Mime 
compound  of  iodine,  but,  if  currecl,  must  in  many  cases  1h'  Kulliiieiil 
for  the  purjxises  of  the  practitioner. 

After  death  from  iodoform  a  very  widi'-r^prcnd  fatty  ilegenera- 
tion  is  to  l»e  found.  This  change  api>ears  to  commcmc  in  Ihc  liver 
and  rapidly  to  involve  all  tissues  of  the  body.  I'louiauii  stales  llint 
there  is  a  very  distinct  alteration  of  the  lilood-inrpiisilcs. 

The  quantity  required  to  take  life  is  uncertain.  I.angenslein 
attributes  a  death  to  four  grammes;  the  cause  of  llic  dealli  si^ctiin, 
however,  doubtful.     Czeriiy  reports  death  from  six  grammes. 

rrfa/jien*.^ Whenever  any  .•suspicious  symptoms  arise  during 
the  use  of  iodoform,  the  dressing  should  immediately  be  removed 
and  the  part  well  wa.slied  with  warm  water.  The  assiTlion  by  Sampler 
and  Retzlftff  that  the  polas.-iium  bromide  is  a  iliemical  aniidoie  by 
virtue  of  its  dissolving  itidinc  coniimurids,   has.  si)  far  as  we  know. 


•  Tmw^.  Inlrrn.  <'m»hp.,  t',n»uhti\ftiit  JH-H-t,  Si-el,  ]  h-rninlit'  .   IIH. 
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received  no  clinical  or  experimental  confirmation,  and  there  appears 
to  be  no  other  treatment  of  iodo form-poisoning  than  the  free  internal 
use  of  water,  with  the  hope  of  aiding  in  the  elimination  of  iodine 
compounds  and  the  meeting  of  symptoms  as  they  arise. 

lODOU 

Tdra^iodopyrrot  or  iodol,  which  is  made  by  the  action  of  iodine 
upon  pyrrol,  is  a  yellowish-brown,  shining  powder,  composed  of  long, 
prismatic  crystals,  soluble  in  three  parts  of  soluble  alcohol,  in  ether, 
and  in  fatty  oils,  but  soluble  in  water  only  in  the  proportion  of  I  to 
5000.  It  is  tasteless  and  without  odor.  It  contains  88.9  per  cent, 
of  iodine,  as  contrasted  with  96.7  parts  contained  in  iodoform.  First 
discovered  by  Silber  and  Ciammican,  it  was  proposed  as  an  antiseptic 
by  G.  Mazzoni,  of  Rome.  It  causes  in  the  lower  animals  (Marcus 
and  T.  Pahl)  emaciation,  albuminous  unne,  fall  of  temperature, 
general  loss  of  muscular  power,  and  finally  death  from  fatty  degen- 
eration of  the  liver,  kidneys,  and  other  tissues.  The  assertion  that 
it  is  not  capable  of  producing  constitutional  symptoms  is  not  correct. 
C.  Langenstein  reports,  as  caused  by  the  surgical  use  of  the  drug, 
dizziness,  marked  rise  in  the  temperature,  vomiting,  small  irregular 
pulse  of  136  per  minute,  albuminous  urine,  and  apathy,  which  did  not 
subside  for  four  days.     Iodine  was  found  in  the  urine  for  two  weeks. 

In  the  experimentA  of  Seifert,  iodine  was  fint  detected  in  the  urine  and  saliva 
twelve  houre  after  the  ingestion  of  seven  and  a  half  grains,  did  not  reach  its  maxi- 
mum until  eighteen  hours,  and  continued  present  for  three  full  days;  this  accords 
with  the  statement  of  Pick  that  Iodol  is  absorbed  very  slowly.  This  slow  absorp- 
tion is  probably  the  reason  that  it  is  a  less  dangerous  topical  application  than  Is 
kidoform. 

Cervesato  affirms,  with  doubtful  correctness,  that  in  man  iodol, 
taken  internally,  acts  like  iodine  preparations,  but  never  causes  iodisni. 

Therapeutic  Use, — Iodol  may  be  employed  for  all  purposes 
for  which  iodoform  has  been  used.  Mazzoni 'a  solution  was:  iodol  one 
part,  alcohol  sixteen  parts,  glycerin  thirty-four  parts.  One  drachm 
of  iodol  forms  with  one  ounce  of  ether  a  clear  brown  solution,  which 
may  be  applied  by  the  spray  or  brush  to  the  nasat  and  other  mucous 
membranes,  upon  which  it  leaves  a  coating  of  iodol.  Iodol  has  also 
been  used  as  an  internal  remedy.  According  to  Assaky,  iodol  is  very 
effective  in  tertiary  ayphilia  in  doses  of  from  six  to  thirty  grains  {0.4-2 
Gm.)  a  day. 

THYMOL  IODIDE. 

DUhymol-Diiodide  frequently  called  by  the  trade  name  of  Aristol, 
containing  45  per  cent,  of  iodine,  is  a  light,  reddish-brown,  crystalline 
powder,  with  a  slight  aromatic  odor,  insoluble  in  water,  very  soluble 
in  fats  and  ether,  slightly  soluble  in  alcohol.  According  to  Neisser, 
Quinquaud  and  Fournioux,  and  Eichhoff,  when  introduced  even  in 
very  large  amounts  into  mammals  it  produces  no  serious  intoxica- 
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a  meCalUc  TcaeeL  bd  as  to  tear  them  into  piecn  and  melt  out  the  oil. 
Cod4inf'  (Ml  f(»-  medicinal  puipoeea  should  alwajs  be  perfectly  limpid, 
ycflow.  bee  from  nnciditT.  and  have  the  peculiar  taste  and  smell  of 
the  ml  veO  developed.  The  cruder  Taiieties.  BOmetimes  knovn  as 
SiraiU  or  Bamka  oQ.  used  in  the  pr^iaratkm  at  leather  and  for  other 
purposes  in  the  arts,  are  prepared  bv  aHowing  the  liren  to  stand  in 
casks  and  mder^  putrrfaftioD  nnttl  the  <mI  rises  to  the  top.  vhen  it 
is  skinuDed  off.  The  black  or  brown  oil  which  remits  is  extremely 
disgtistini;  both  in  odor  and  taste,  and  is  loaded  with  the  prodocts 
of  decampwtioti. 

Cod-liver  oil  is  a  I'cry  complex  substance,  containing  glycerin, 
(ride,  manearir.  butyric,  and  acetic  acids,  gadnin,  various  tnliary 
prinnple»,  iodine,  chlorine,  trans  ol  bromine,  pboepborus,  pbo»- 
pbotic  acid,  and  a  peculiar  ammoniacal  ba«e.  trimeth>iamine  (com- 
mercial ptop>iamine).  which  exists  in  no  other  offidal  oil.  but  occurs 
in  ergot.  Aconding  to  the  V.  S.  Dispensatory,  the  proportion  of 
iodine  never  exceeds  I  part  in  2000.  Gaduin  is  a  peculiar,  dark  brown 
sobetance,  which  is  probably  medicinally  inert. 

OOcW  n«paratfsaai 

Okmi  UoRfaoK .ito-l  BoidncfamB  (4-15  C«.). 

Emnhgat  Old  Xocrinw  (90  per  ent.f 1  to  8  flnidisefaiia  (4-30  Cc.j. 

Fawbunt  Obt  Horrfaiw  com  Hjpofjwaph*- 

tibiM  (SO  pn  cent. J I  to  8  fiuidndun  (4-30  Cr.). 

Phyiielegical  Actloo. — .As  is  well  known,  all  fatty  substances 
when  taken  into  the  sj'rtem  have  a  tendencj-  to  cause  deposttioo  or 
formation  of  fat  in  the  body.  Cod-liver  oil  certainly  shares  this 
property  in  :in  eminent  degree.  Pollock  (quoted  by  .StilM;  has  found 
that  if  there  \x  ^ven  of  it  to  pigs  from  one  to  two  ounces  jier  diem, 
to  sheep  one  ounce,  and  to  bulk*ck.<>  from  three  to  nine  ounces,  it  i« 
digested,  and  aids  in  fattening  the  animal;  larger  amounts  than  those 
noted  in  Pollock's  experiments  always  derange  verj'  seriously  the 
digestive  function.  No  close  studies  of  the  effect  of  the  cod-liver 
oil  uprtn  healthy  men  have  been  made.  Undoubtedly  it  lends  to 
produce  obesity;  but,  as  no  other  oil  is  able  to  supply  it^  |^ace  in 
various  chronic  diseases,  it  must  have  some  influence  upon  nutrition 
not  shared  by  ordinary  fatty  matters,  and  therefore  is  an  aUerative. 

The  hiator>'  of  the  clinical  use  of  cod  liver  oil  certainly  indicates 
that  it  influences  the  constitution  of  the  blood.  It  is  an  ever\--day 
occurrence  to  see  pale,  anemic  patients  become,  while  taking  it.  rosy 
and  plethoric.  .According  to  the  analysis  of  the  blood  of  a  patient 
made  by  Simon,  there  is.  during  its  use  in  phthina.  a  great  increase 
in  the  amount  of  solids  in  the  blood,  a  diminution  of  the  fibrin,  and 
an  increase  in  the  albumin.  The  examinations  of  I>ugalcl  Campbell 
have  confirmed  the  results  of  Simon.  It  is  very  probable  that  cod- 
liver  oil  has  some  peculiar  influence  upon  the  blood-making  organs. 
Upon  the  various  ringle  functions  of  the  body,  except  the  digestive, 
cod-liver  oil  has  no  apparent  imtnediate  effect,  distuirbing  diivctly 
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ndther  the  nervous,  motor,  respiratory,  circulatory,  nor  secretory 
movements.  When  by  its  use  the  genera!  nutrition  is  Improved, 
all  the  functions  seem  to  share  equally  in  the  improvement.  Coti- 
liver  oil  has  undoubtedly,  when  given  with  sufficient  freedom,  a 
tendency  to  cause  indigestion  and  looseness  of  the  bowels.  All  oils 
are  of  difficult  digestion,  and  when  too  much  of  the  oleum  morrhuEe 
is  exhibited  in  man,  as  in  animals,  it  exerts  a  deleterious  local  effect 
upon  the  alimentary  apparatus. 

Much  speculation  has  been  indulged  in  as  to  which  of  the  ingre- 
dients of  cod-liver  oil  impart  to  its  peculiar  medii'inal  properties.* 
Certainly,  however,  no  conclusion  has  been  established,  and  the  pres- 
ent probabihties  are  that  it  acts  as  a  whole, — i.e,,  that  ita  virtues 
depend  upon  the  pecuhar  combination. 

The  experiments  of  Osirald  Nauniann  indicate  that  the  physical  properties  of 
cod-liver  oU  aid  in  its  usefuliiena.  He  firKt  texled  tlic  rule  at  nhieli  various  oils  p&ea 
titrough  freab  moist  aninml  niembranea  when  pressed  upon  by  a  column  of  mereury 
or  by  Ihe  weight  of  the  atmosphere  over  an  exhausted  receiver,  and  found  that 
cod-lii-er  oil  passed  much  more  rapidly  tluin  did  any  of  a  number  of  oils  tried.  Ap- 
pArently  this  po»'er  depended  in  some  measure  u[X)n  the  presence  of  the  biliary 
principles,  since  if  it  waa  deprived  of  them  the  rate  of  its  passage  was  greatly  lessened, 
but  was  again  iucrcaaed  by  the  addition  of  a  little  bile.  Tlie  investigator  then, 
opening  the  abdomen  of  cats,  separaletl  in  each  aninud  by  ligatures  two  knuckles,  of 
equal  lengtli  and  entirely  similar,  from  the  rcniaindi^r  of  the  intestines.  Into  each 
of  them  he  injected  a  certain  amount  of  bile,  and  then  into  one  ordinary  oil,  into 
the  otKer  cod-liver  oil;  and  when  tiie  animals  died,  some  hours  afterwards,  It  was 
always  found  that  much  more  of  the  cod-liver  oil  was  absorbed  tlian  of  the  other  oil, 
Jiftumann's  experiments  were  too  few  and  incomplete  to  be  decisive,  but  they  accord 
R-ith  the  clinical  observation  of  Berths,  who  found  that  cod-lxver  oil  could  be  taken 
longer  tlian  other  fats  without  appearing  in  the  fectisi  observations  which  have  been 
conBrmed  by  Bucheim,  as  well  as  by  J.  Gad.  Both  Bucheim  and  Gad  believe  that 
this  absorbability  depends  largely  upon  the  presence  of  free  fatty  acids  in  the  oil, 
hut  it  is  probably  due  t«  the  biliary  maltei "-,  since  H.  A.  Hare  finds  it  greatly  in- 
creased by  the  addition  of  tauroch»Iate  ant.  glycocholate  of  sodium.  Hare  aflserls 
that  cod-Uver  oil  impregnated  with  a  small  quantity  of  the  biliary  ealt^  is  rapidly 
absorbed  when  rubbed  upon  the  skin,  and  proposes  the  practical  use  of  the  mixture. 

Naumnim'a  lost  series  of  experiments  were  directed  to  discovering  the  com- 
parative, ease  with  wfiich  animal  oiLi  and  the  cod-liver  oil  were  oxidized.  For  tbia 
purpose  he  used  a  test-ttolution  of  potassium  permanganate,  and  on  adding  to  given 
bulks  of  this,  in  test-lubea,  equal  amounts  of  the  various  oils,  noted  the  changes  of 
color  induced  hy  the  reduction  of  the  permangaoate.  He  found  that  cod-liver  oil 
ma  the  finl  to  be  affected. 

It  is  evident  that  the  power  of  being  easily  absorbed  and  easily 
oxidized  fits  a  fat  for  use  in  the  animal  economy;  but  even  if  cod- 
liver  oil  possesses  these  properties  to  a  remarkable  degree,  it  is  clear 
thai  they  cannot  be  the  chief  causes  of  its  peculiar  influence  on  disease. 

Therapeutics. — Cod-liver  oH  is  a  valuable  remedy  in  various 
conditions  of  emaciation  not  dependent   upon  diseases  of  the  ali- 


*  A  Oaulivt  ftuJ  J.  Bouillijl  L^wrt  thai  ihpy  tuivu  found  in  cod-livpr  oil  certaiD  olludaiitii  which 
A(«  aiiDiuluitt  1o  Ibc  clrcuUlion  and  to  (tit  tiiitriEiori.  atui  tl*o  (o  Ihe  kidneys,  i^nd  io  which  nrv 
iKilgvly  (ir  a](o|Fvlhpf  dur  Ihe  peculiar  prnpcrTi,?^  of  iht  iill.  Thp9e  allkatuia,<  Iihvc?  bern  UBpd  ID 
nrvctii^i  ni«di?in«  by  J.  IJouillni.  whiii  nllirmA  Ihnl  0.15  1u  0-~i5  eiauiidf  kivfti  dunnR  the  iwcpti,^ 
louf  hfnu*  pc'wprfully  BlimulHtpB  »u(n1ii>n.  ipcmming  very  much  Ihc  Ainouiil  of  the  ulioe  aad 
Bin  Ihc  Dilroceaoui  elinuDiitiDQ,  upeciKlly  at  ibo  cotupleMly  oiidiied  oitrocui. 
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mentary  canai  or  upon  cancemus  affections.  It  haa  been  exienfiit^ 
used  in  various  forms  of  scrofula  and  tuberculosia  and  where  il 
not  disturb  digestion  is  useful  as  a  food  of  high  caloric  value.  It  1 
however,  no  specific  relations  with  the  tubercle  bacillus,  ailing  ool] 
by  stimulating  the  nutrition  of  the  human  organism.  It  is  sintiltflj 
effective  in  various  non-tubercular  conditions  of  defective  nutrilim 
as  it  is  in  phthisis.  It  is  especially  valuable  in  rickets.  It  is  often  li 
service  in  advanced  tertiary  syphilis  with  wasting  cachexia.  Il 
achieved  its  reputation  as  a  remedj'  in  chronic  rheumatuim.  In 
ralgia  and  in  various  skin  diseases  it  may  at  limes  be  used  with  , 
advantage.  It  is  not  the  disease,  but  the  general  condition  "f  \i 
nutrition  which  should  influence  the  practitioner  in  the  employi 
of  this  remedy. 

Administration.— The  chief    difficulty  in    the    use  of  rod-li' 
oil  is  the  very  common,  real  or  imagined,  inability  of  the  patient  i 
take  it.     Without   doubt,  this  very  often  arises   from   it*  nau 
taste,  to  lessen  or  disguise  which  various  expedients  are  re:<orted  i 

Sometimes  a  [uece  of  salt  taken  into  the  mouth  just  before  the  oU.  *h«dl| 
also  imniediiitely  followed  by  another  lump  of  salt,  auffiees.  It  is  s&id  thai  i 
prefer  the  oil  in  eroubioD  made  witli  some  strong  aromatic  water.  The  >d'l]ii(in( 
an  equal  part  of  glycerin  and  one-!iuJ.(  to  one  drop  of  the  oil  of  bitter  aliuondi  lot 
doec  certainly  lessens  the  tnste  of  the  medicine.  In  caaea  nhere  alcchol  a  I 
indicated  a  BUccessful  plan  of  cxliibition  is  to  place,  acrording  to  the  exigmcMil 
the  case,  from  one  to  tJu^ee  tables poonf ills  of  whisky  or  brandy  in  a  tiunt;^,  i " 
a  small  amount  of  water,  put  (he  oil  in  the  centre,  and  (ojik  the  whole  dowtithet 
the  head  being  held  well  back,  the  mouth  wide  open,  anii  the  lips  not  toodvdl 
the  medicine.  The  .itimuliiM  of  Ihe  iiliiihol  often  enables  the  slomaeh  to  digest  I 
oil  when  ollierwioe  it  crniid  iinl  iln  sii.  Sometimes  it  in  necessarj'  to  comment  trili 
a  single  small  daily  dose,  even  a  single  teaspoonful,  which  is  best  taken  at  bedtnM. 
and  gradually  to  increase  the  amount  as  the  patient  becomes  habituated  lo  11. 
Children  almosl  always  leurn  to  tolerate  the  laste  of  the  oil,  or  even  bemiMiii* 
short  time  fond  of  it. 

When  infants  cannot  digest  cod-hver  oil,  inunctions  may  soiw- 
times  be  practised  with  advanlage.  N.  A.  Randolph  and  A.  E.  Rousel 
state  that  they  have  seen,  in  such  cases,  the  oil  appear  in  the  feces. 
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COLCHICUM. 

Colchicum  autumnale  or  meadow  saffron,  is  a  small  plant  belon|- 
ing  to  the  li!y  family,  found  in  Europe  and  England.  The  offioil 
porliojiR  are  the  seed.s  and  the  corni.  The  latter  which  is  often  in- 
correctly called  the  root,  is  the  thickened,  swollen  end  of  the  siem 
with  the  little  tuber  attached,  who.se  office  it  to  develop  a  new  plut 
This  conn  is  solid  and  Heshy,  an  inch  and  a  half  to  two  and  a  M 
inches  in  length,  with  a  longitudinal  groove,  having  a  nail-like  proees 
(Ihe  bulhlct)  at  its  base.  In  the  shops  it  is  very  commonly  kepi  in 
transverse  .slices,  which  are  notched  and  cordate;  the  taste  is  bitt», 
hot,  and  acrid.  Colchium  seeds  are  nearly  round,  about  an  elghlh 
of  an  inch  in  diameter,  and  of  a  bitter,  acrid  taste.    Colchicum  depenil! 
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for  its  activity  upon  the  presence  of  an  alkaloid  colchicine,*  of  whicli 
the  seeda  should  contain  0.45  per  cent,  and  the  corni.  0.35  per  cent. 
Colchicine  exists  in  the  form  of  pale  yellowish  globules,  or  as  an  amor- 
phous powder.  It  is  soluble  in  22  parts  of  water,  freely  soluble  in 
alcohol  and  chloroform. 

Official  Preparations: 

Fluidexlractum  Ckilchici  Seminis 3  to  9  minims  {0.1-0.4  C.c). 

Tiartuni  Colcliici  Seiniiii.t  (10  per  cent.),  i  to  I  fluidrachm  (2-4  C.c). 
Virnini  Cokhici  Seiiiinia  (10  per  cent.), , .  i  to  I  fluidruchm  (2-i  C.c). 

ExtTBttum  ColchJL'i  t^rmi, )  la  2  grniiis  (0.0IM).10  Gm.), 

Colchicina riu  •"  A  Rrain  (0.6-1.3  Milligm.). 

Local  Action.— Absorption. — Elimijialion. — Although  preparations 
of  colchicum  brought  in  immediate  contact  with  the  mucous  mem- 
brane do  not  seem  to  be  immediately  and  actively  irritant,  yet  when 
taken  internally  they  produce  violent  gastro-inte^tinal  irritation 
which  is  probably  closely  connected  with  attempts  at  elimination. 
Concerning  the  elimination  of  the  active  principle  of  the  drug  we 
have  little  knowledge,  although  it  can  scarcely  be  gainsaid  that  the 
alkaloid  escapes  with  the  urine  and,  when  in  toxic  dose,  probably 
more  largely  wilh  the  gastro-intestinal  secretions. 

PbysioloKical  Action.— No  distinct  symptoms  are  produced  by 
the  smallest  therapeutic  doses  of  colchieum.  After  somewhat  larger 
amounts  there  is  gastro-intestinal  disturbance,  as  shown  by  abdom- 
inal uneasiness,  colicky  pains,  borborygmi,  loss  of  appetite,  moderate 
purging,  and  sometimes  nausea,— symptoms  differing  in  degree  only 
from  those  of  poisoning  by  the  drug.  Before  these  come  on,  however, 
there  is  a  lowering  of  the  pulse-rate,  sometimes  as  much  as  twelve 
beats  per  minute,  which,  according  to  some  authorities,  is  sometimes 
accompanied  by  free  diaphoresis,  though  it  has  never  been  our  experi- 
ence to  see  this  symptom.  Any  nervous  symptoms,  such  as  vertigo, 
headache,  or  muscular  weakness,  which  may  be  present  as  the  result 
of  the  administration  of  colchieum  are  probably  sympathetic  from 
the  gastro-intestinal  irritation. 

The  physiological  effect  of  a  single  full  dose  of  colchieum  is  not 
yet  clearly  demonstrated  and  is,  from  a  practical  standpoint,  of  com- 


*  Tbc  BcUVB  priiicjpLp  df  coLctucum  is  witliuut  doubt  cokhidne.  ISec  Gflinr  {Atinat.  Chan. 
Fharwi.,  Tii.  2741.  Hoppf.  AwhoH  IViirUtjah'tHdiriU  I.  Prokl.  Pharm..  vi.j,  Setreff  iOalifr.  Zrit- 
•Ari/I  /,  Proil.  Ilritt..  IS501,  and  Albera  {Drultdir  Kliitit,  ISM.  iixvi,).  jKobi  aSniu  Ihal  ilbw- 
lui«lv  pun  cMtrhiriutf  la  phy^ioloBinUly  ioerl.  but  that  ix  11  (rariafarmfd  lu  ih«  tytiviD  lulo  a  brDwn, 
aiu,>rplioU4.  Q:(lilnl]Dn  pn,ailct,  cri/di^oUhicint^  whicL  prrhJucea  llic  poisojuaft  lymptDiufl  CDDUiioaljr 
KilributHl  Ur  eoitluboe. 

CoUkiavu  li  a  nautral  eryitallinblo  nubitiuic*.  soluble  in  Hawr,  trhicb  ii  pioJund  by  Ilw 
acUOD  of  mineral  addj  aod  crrtvn  orhvr  aiteuciM  upriD  colchtane.  lie  loxio  iofluFuce  haa  htva 
atudjnl  upon  doca  by  Saiuual  a.  Perry  [Amrr.  Mai.  T\mtM.  April,  1SGV.  1071.  arcurdio^  to  tvhom 
i(  pn>igc^  1x010101110  vary  nmilar  la  Iha»  OLUsed  by  colchickuc;  tti«y  an. — lucrvaae  la  the  (t^ 
aufBcy  uf  lbs  pulfc.  ««ven  pUTEiiv  vith  leupnuu.".  vauiifinti.  bnally  grtal  ■lovinK  cf  tlw  puLv  aod 
future  of  lh«  btarf'*  aniuu.  and  dpaib  wiihrjut  mDvulitioELd.  Tbe  unnr.  ai  lint  im  M  iinl.  wa* 
Wftarwania  mppr^Arvd.  On  poAE-moneui  pxaminadUD.  Ihe  mucoun  nirmbraoe  of  the  iatcaliSBfi  waa 
fouad  bichly  intlacwd.  that  of  the  cilomArh  ahghlJy  t*>.  nod  the  btart  and  art«rie*  were  Hlled  with 
Uack  Iwry  blond.  limilir  id  that  of  colFhiciDr-poiBOniiig.  On  the  aiher  hand.  Puiehkii  amrta  that 
«De  and  a  half  frain^  of  colchioeine  inj'M-tf^l  mlo  the  junilar  veiu  of  a  dop  produoed  do  raaulU 
vtiMsrar.  Il  n  *>-idrnl  thai  Ihe  two  eippnnieiiWn  had  clillBranl  sulwlaniw.  Ffrrer  WnlvrnMn 
Mtd.  Vof.)  found  that  colchiceine  acta  chiefly  upon  Ibe  nwtor,  and  not,  aa  doe*  eolchieiDa,  apon  Ib« 
■aoDrr  DarTO,  aod  that  whJie  it  itiniiilalaa  tiM  pcripberal  tw,  11  do»a  not  depnaa  the  baarl'iouaFle. 
8.  B.  hrey  affirms  thai  in  lont  cclthimlm  insnaiBa  t&a  aUoiliiatloD  of  nnBaad  at  uiic  acid, 
bol  h^  ccpcftrDenta  are  too  few  lo  btt  deiiiifv. 
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paratively  little  interest.  According  to  both  Rossb&ch,  and  AdoUa 
Ferrer  y  Leon,  it  has  very  little  action  upon  the  circulation,  altlwugl) 
SchaitanofT  and  Paachkis  state  that  the  drug  notably  int:reue8  tlr 
arterial  pressure.  It  has  a  distinct  depressant  action  uiNin  the  un- 
ous  system  afTectiog  especially  the  sensory  nerves,  and  to  a  Ine 
extent  also  the  spinal  cord.  Dixon  states  that  it  causes  a  marked 
leucocytosis.  Kionka  asserts  that  colchicine  causes  a  marked  incnut 
in  the  secretion  of  bile. 

Upon  most  animala  toxic  doees  of  colchicum  acta  very  much  aa  il  does  vfm 
man,  in  poisonous  doeea  producing,  as  prominent  symptams.  severe  and  oftn  yM^T 

purging,  vomitiDg,  groat  prostration,  embarriLBSed  respirutiuD,  GiuUy  moRtftM 
proDounced  paralysis,  and  death,  not  rarely  preceded  by  convulsions.  ReSei  KUn 
are  lessened  and  fiaolly  abolished  (Aibers,  Rossbach)  iu  the  frog;  but  Roelath 
afflrms  Ilmt  tliere  is  a  precedent  stage  of  convulsions  with  excessive  reflex  arliTilj; 
in  warm-blooded  animals  this  first  sta.ge  of  excitement  is  rarely,  il  ever,  afco. 

The  force  of  the  poison  is  chiefly  expended  upon  the  alimentarT 
canal,  which  is  always  found,  at  least  in  mammals,  to  be  in  a  cocili- 
tion  of  intense  inflammation,  even  when  colchicine  has  been  pyfs 
hypodermically. 

The  relief  which  ia  afforded  in  a  gouty  condition  by  purgatiw 
doses  of  colchicum  can  hardly  be  explained  by  the  supposition  that  \he 
drug  causes  the  elimination  of  gout-poisons  tln-ough  the  bowels,  because 
the  effects  produced  by  doses  too  minute  to  act  upon  the  gasm- 
intestinal  tract  are  often  decisive;  so  that  great  interest  atlarbo 
to  the  question  as  to  the  influence  of  the  drug  upon  the  fcjdnev*. 
It  is  certain  that  sometimes  the  continuous  moderate  use  of  cokhicum 
distinctly  increases  the  flow  of  urine,  but  its  action  is  not  invari»Wi 
and,  unforttmately,  the  question  as  to  whether  the  drug  not»W» 
increases  the  elimiaation  of  solid  materials  from  the  urine  canool  M 
present  be  answered  with  definiteness,  the  testimony  in  regard  lo 
the  action  of  colchicum  upon  the  elimination  of  urea  and  uric  aoJ 
in  health  and  in  disease  being  too  contradictory  and  insuSicieDl  M 
warrant  any  conclusion. 

TbuB,  Bird  quotes  Krahmer's  experiments  as  showing  that  eolehicuin  dooaM 
increase  the  amount  of  solids  eliminated  in  health,  and  intimates  thai  bu  v— 
investigations  hod  given  similar  results;  wliile  Hammond,  on  the  olhcr  IibdiI,  id) 
Heries  of  experiments  in  which  every  care  to  avoid  fallacies,  by  ntainlainiiigcquih; 
as  to  diet  and  exercise,  was  observed,  found  that  while  squill  and  digitalis  inoH^ 
only  the  watory  part  of  the  urine,  both  the  oi^nic  and  the  inorganic  wdid*  M> 
remarkably  augmented  by  colchicum. 

The  testimony  as  to  the  effects  of  the  drug  in  disease  is  no  leas  diaconJaat.  1° 
IS2S  Chelius  announced  tliat  during  its  administration  in  gout  the  amouDl  o'U'' 
acid  eliminated  is  nearly  doubled.  R.  Lewins  submitted  the  urine  of  sevtnl  pf 
sons  suffering  from  gout,  taken  before  and  after  the  administjatiou  o(  cwlelmWl 
to  Chrietison,  who  found  in  the  eolcWcuni-urine  the  proportion  of  urea  neariy  JooU' 
and  tliut  of  uric  acid  greater  than,  that  of  the  other  specimens. 

In  IS52  Maolagan  analysed  the  urine  of  three  cases  of  rheumatistu  befur" 
after  the  exhibition  of  colchicum:  in  two  instances  the  proportion  of  urea  tw  "V 
greatly  increased,  that  of  uric  acid  sUghlly  so.  In  the  third  case  the  eOecl  junx^''^ 
happened  at  first,  but  not  afterwards. 
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Oil  ilic  oilier  band,  SiillC  sLales  thai  Gravci  and  Gardner  affirm  that  tUc  urtiies 
liminisb  under  the  use  ot  the  medicine.  It  ia  evident  lluii  these  different  reaults  are 
Dot  BO  contradictory  ub  they  seem,  for  it  ia  possible  that  in  one  case  the  colchicum 
tti»y  eo  act  as  to  increase  the  elimination  of  urea,  in  anotber  that  of  uric  acid,  and 
(hkt  when  one  of  these  is  increased  ibe  other  niay  be  unaffected,  or  even  diminished. 
Further,  when  the  medicine  purges  freely  it,  ix  very  probable  tliat  eUniinalion 
by  the  kidiiejn  ia  lessened;  and  no  account  of  ibis  is  taken  by  any  of  (he  ohecrvefs 
trliose  original  papers  we  have  seen.  Moreover,  these  ohserverH  also  all  c<)ntented 
Uicni^ielves  with  noting  the  proportion  of  urea  and  uric  acid  in  Ihc  urine,  when  it  in 
evident  that  ihe  mere  proportion,  unchecked  tiy  the  abeolufe  amount  of  iirino 
secreted  during  the  twenty-four  hours,  is  no  criterion  as  to  the  absohi(c  amount  elim- 
inated. A.  B.  Uarrod  bos  mode  a  study  of  tLe  sulijecl  in  f^ucli  a  nay  ua  to  avoid 
lliia  fulUcy.  and  found  thai  the  elimination  of  urea  and  uric  acid  wili  somelimea 
increaj^,  but  tlial,  on  tlie  whole,  no  marked  effect  was  proiluced.  Noel  Patlon 
Btltte^  that  in  his  experiments  on  dogs  small  doses  of  colcbicuin  increased  very  dia- 
tjoctly  Ihe  elimination  of  urea  and  uric  acid,  ait  well  as  the  amount  of  the  urinr; 
white  large  dose«  lessened  ibe  amount  of  uriiuiry  secretion  and  inrreused  slightly 
the  daily  eUminalion  of  urea  and  uric  acid.  He  believes  that  the  increase  was  dtie 
to  an  increased  production,  because  after  the  ndminisl ration  of  the  drug  the  daily 
elimination  did  not  fall  below  Ibe  nonnal.  We  do  not  think,  however,  that  at  present 
we  are  warranted  in  considering  it  eslabliahed  that  colchicum  materially  influences 
nitrogenous  elimination. 


f       Therapeutics. — Colchicum  is  of  no  value  in  practical   medicine 
save  for  the  treatment  of  gout,  in  which  disease  it  has  long  been  recog- 

trtized  as  a  specific.  Our  acquaintance  with  its  physiological  action  ia 
not  sufficiently  positive  to  establish  any  theory  as  to  the  method  in 
which  the  drug  acts.  It  may  be  that  it  simply  increases  the  throwing 
off  of  gout-poisona,  but  this  is  not  proved.  The  theory  advocated  by 
Hugo  Schuiz,   that  it  increases  very  greatly  the  circuhilion  in  the 

t  capillaries  of  the  muscles  and  joints,  and  thereby  brings  relief  in  gouty 
states  of  passive  congestion,  and  causes  absorption  of  gouty  exudates, 
18  ingenious,  and  rnsy  or  may  not  be  true. 
Colchicum  may  be  used  to  prevent  the  coming  on  of  a  gouty  par- 
oxysm, or  to  lessen  Ihe  severity  of  the  symptoms  when  the  paroxysm 
I       lias  already  been  developed.     During  an  attack  of  gout,  from  three 

■  *■"  five  minima  (0.2-0.3  C.c.)  of  the  fluidextract  of  colchicum  seed 
P  taay  be  exhibited  every  four  hours  until  some  decided  evidence  of 

'**  action,  such  as  nausea  or  slight  purging,  is  induced.     It  should 

^|»'ays  be  borne  in  mind  that  although  looseness  of  the  bowels  may 

"*  Useful,  yet  severe  purging  is  to  be  avoided.    In  some  cases,  eapec- 

Jt   y  'n  debilitated  subjects,  the  action  of  the  drug  upon  the  bowels 

,     <*ijIj  jjg  restrained  by  the  use  of  opium  or  other  medicament.     By 

■  /"Re  purgative  doses  of  colchicum  the  paroxysms  of  gout  may  often 
-        'Suppressed;   but  experience  has  shown  that  this  use  of  colchicum 

■  *^&Hgerous,  the  suppres.sion  being  sometimes  followed  by  serious 
l-^*^*'nal  disease,  apparently  due  to  a  transfer  of  the  gouty  irritation. 


Bet 


*een  the  paroxysms  colchicum  may  steadily  be  exhibited  to  the 


W^uty  subject  in  small  doses,  and  often  great  advantage  is  derived 

***  its  combination  with  potassium  iodide. 

..      *n  rkeumatism  colchicum  has  been  highly  recommended,  but  is  of 

^'e  Value.    Colchicum  has  been  administered  in  various  diseases,  but 

"""^  there  is  no  rheumatic  or  gouty  taint  is  at  present  very  rarely  used. 


) 


Toxicology. — In  poisonous  doses  eolchicum  produces  TiTi 
purging,  whose  onset  is  soon  followed  by  severe,  often  uncontrofliU 
vomiting.  The  discharges  from  the  Ijowels  are  at  firel  Urge 
serous,  but  later  become  smaller,  more  mucous,  with  flaky  deposia 
and  finally  in  some  cases  bloody.  Abdominal  pain  may  be  idacsl 
or  present,  but  if  present  is  generally  griping;  sometimes  then  it 
gastric  burning.  Nervous  symptoms  have  been  prominent  in  some 
of  the  severe  cases.  In  one  instance,  it  is  said,  a  feeling  of  numbnes 
or  prickling  was  complained  of  by  the  patient;  but  this  seero;  oai 
to  be  common.  Spasms  are  very  frequent,  and  sometimes  convulsioM. 
which  may  be  fatal,  are  present.  Muscular  pains  are  not  rarely  eipsi- 
enced:  in  some  cases  replacing  the  spasms,  and  probably  in  all  othic 
cases  coincident  with  them,  is  great  muscular  weakness,  amountiui, 
as  death  approaches,  to  paralysis.  Finally,  a  condition  of  coll»p« 
develops,  the  circulation  fails  more  and  more,  the  pulse,  whicb  hu 
been  frequent  and  feeble,  becomes  rapid  and  thready,  the  skin  cold, 
pale,  or  livid,  and  bedewed  with  sweat,  and  death  from  exhaiatioB 
results.  Consciousness  is  preserved  until  the  last.  The  eilefi  M 
lethal  doses  of  eolchicum  on  the  urinary  secretion  varies:  somctiws 
the  kidneys  seem  to  be  nearly  unaffected  almuat  to  the  last :  sometiiM 
their  functional  activ-ity  is  decidedly  increased,  but  in  other  ca»  it 
is  diminished,  and  even  suppression  of  urine  has  been  noted. 

After  death  from  eolchicum  the  blood  is  generalij'  found  '>tn 
dark  and  imperfectly  coagulable,  but  whether  this  is  due  to  n  difwl 
action  of  the  poison  or  is  the  result  of  the  slow  de-ath  by  asphm 
and  exhau.stion  has  not  been  determined.  The  chief  chungw  sw. 
however,  in  the  alimentary  canal,  the  mucous  membrane  of  which 
i.'^  much  a\v<illcn,  intensely  c<mgcsted,  sometimes  ecchymotic,  or  wilb 
blood  free  in  the  intestine. 

As  was  first  pointed  out  hy  Sc-hroff,  and  aince  confirmed  by  RoBsbsdi,  tin 
rapidity  of  deal  li  in  colehicine-poison  ing  in  not  at  all  in  proportion  lo  ifie  site  ol  lit 
dose.  Tfius,  SHiroff  nolicod  Ihal  one  and  a  liaff  grains  of  tolcliiciiie  prodiic«d <i<»lli 
in  the  rabbit  in  fourlcen  lioura,  wliile  fifteen  grains  killed  in  eleven  houra.  Thii 
failure  of  relation  seems  lo  be  explicable  only  by  Ihe  KUpposilioa  that  colctiirii* 
kills  fhiefly  by  its  irhlanl  aclkm  on  tlie  iilimentary  canol.  and,  not  being  in  any  do* 
pnrroaive,  requires  time  to  work  out  llie  fatiil  result,  through  the  inslruraeDl^tvdl 
a  gastro-onleritis.  Thin  deduplion  \s  confirmed  by  the  long-prolracttti  courae  o( 
the  poisoning  afler  small  dosea.  Thus,  AschoiT  noted  death  on  the  ninth  daji»* 
pigeon  which  had  received  onp-fourth  o!  a.  grain  of  the  alkaloid. 

The  fatal  dose  varies,  but  is  small.  George  B.  Wood  states  that 
death  has  been  produced  by  two  drachms  and  a  half  of  the  wine  of 
eolchicum  root,  and  Taylor  records  a  case  in  which  three  drachnfi 
and  a  half  proved  fatal.  On  the  other  hand,  recovery  has  taken 
place  after  the  ingestion  of  an  ounce.*  According  to  the  experiments 
of  Schroff,  colchicine  is  eighty  to  one  hundred  times  stronger  thu 
the   fresh   corm.     According   to   Heinrich    (quoted    by   Husemanii), 

■  Sea  ca»  in  L'Vnion  MidicaU,  Aug.  IS48. 
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0.15  p^in  of  colchicine  will  produce  poisonous  symptoms  in  man,  and 
in  Kr&hmer's  experiments  0.3  grain  CAUsed  in  an  adult  violoni  serous 
pur^g,  lasting  for  four  days,  and  accompanied  by  severe  tenesmus. 
Casper  has  seen  death  result  from  a  quantity  of  the  wine  containing 
0.025  to  0.03  gramme  (0.37-0.45  grain)  of  colchicine;  but,  according 
to  Husemann,  reco\'ery  has  taken  place  after  the  ingestion  of  0.045 
gremme  of  the  alkaloid,*  Suffet  and  Faastem  report  death  in  a  case 
of  nephritis  from  0.003  gramme  of  colchicine  dissolved  in  2.40 
fO-ammes  of  methyl  salicylate. 

The  treattiifnl  of  colchicum-poisoning  is  jui  follows.  If  the  stomach 
and  bowels  h&ve  not  been  freely  evacuated,  administer  at  once  an 
emetic  and  a  cathartic,  so  aa  to  empty  the  alimentary  canal;  allow 
the  patient  to  drink  freely  of  warm  water,  to  aid  in  these  operations 
and  to  act  on  the  kidnej's.  Give  freely  of  tannic  arid,  aa  the  only 
known  chemical  antidote,  although  experiments  uixm  animals  have 
ahown  that  it  is  not  to  be  relied  upon.  To  cherk  the  vomiting  and 
pur^ng,  administer  opium  freely;  and  to  allay  the  irritation,  cause  the 
patient  to  drink  freely  of  albuminous  matter,  such  as  white  of  egg 
dissolved  in  water:  the  tannic  acid  ha\-ing  been  given  as  soim  as  pos- 
sible after  the  taking  of  the  poison,  the  demulcents  are  useful  in  the 
more  advanced  stages.  Symptoms  of  gastroH;nteritis  or  of  collapse 
are  to  be  met  as  they  arise. 

ICHTHYOL. 

Ichthyol  is  a  substance  first  prepared  by  Mrhroetcr  by  the  distilla- 
tion of  a  peculiar  bituminous  sulphurous  mineral  olitainod  from  the 
deposits  of  fossil  fLsh.  It  occurs  in  commerce  in  the  form  of  Maiium 
ichtkyo-sulpkale  and  ammonium  icJith!i<}-siilph(tli:  AttiiDoniuui  ich- 
thyol is  a  reddish-brown,  clear,  thick  liquid,  of  a  hot  liil  iiniimiUM  l:islc 
and  smell,  at  a  high  heat  burning  without  iish,  making  with  water  a 
clear,  reddish-brown  solution  of  a  weak  acid  reactiun,  which,  when 
treated  with  hydrochloric  acid,  yields  a  dark  rcsinnus  jirciipilalc. 
Sodium  ichthyol  is  a  dark,  tar-like  substan<'e  nf  :ni  aJkaliiiit  rcaclton, 
perfectly  soluble  in  water.  Both  those  prt-punitionH  coTiibiiii'  with 
fat  and  vaseline  in  all  proportiims.  The  iiht!iyi>l  i)n'|)araliiins  sire 
said  to  contain  ten  per  cent,  of  sulphur. 

TberapeuUcs. — According  to  Biiumunn  and  Schottcn,  ii'Iithyol 
has  little  apparent  action  on  the  general  system,  ami  when  given  lo 
dogs  in  doses  of  five  drachms  produces  no  syiiipl()nis  siivt;  diarrli'ca. 
As  a  local  remedy  it  has  been  extravagantly  praised  by  I'iuki,  Kiesiier, 
and  a  large  number  of  (!erniun  dorniatul'igisls  and  sur^t'ons,  and  hiis 
also  received  strong  eneiimiums  in  America.  When  ai>i)]ied  freely 
in  a  pure  form  to  the  sound  akin  it  [jroduces  .slight  irrilaliun  and 

t  Gfonw  W.  Major  tCatvtda  Mrrl.  nnd  Sitrg^  Jo'im.,  IVr'.  IW73f  rr'-'fr-l-  M*Vflil<'''T»  ^'n-r-^  t.f 
pnaofiiM  fnm  one  bottk  ol  win«  of  ctjlchicuni  nf-il*.  in^mrrut^  iii  Mi'rii^'-al,  v.v<-ii  <if  Hlijrh  Ltrovpil 
nlfe]^  'nie  pAtienlJi  b3jj  ix*u  vumitLnR  hikJ  purKiiiJC  Blrrj'j"'  f-"iitiriti'iij-lv  l<ii  iii;irkv  tiifiir<  wlii^ri 
fint  leen.  »nd  th*  nyinploEnrt  were  exaclly  tliu^  *jf  the  ..tun*-  -pf  ■^'rlhip.'-  "i  ^-v*-!,.  '^nAi-rtt  tu"r\nii. 
In  no  eA*e  w%^  the  pursintc  hlrnxly.  (V,rii,ci<'>i>-n''-Fi  wjtv  [iri^ttf'rvfl  I"  l}ii-  In.',  Ill-']  III  iiiilv  I'lH-  I'd'" 
■  Iben  anythinji  like  eonvul-ionii.  Theri-  K-a-><  ilvri'le-l  iiujjjbjiVhi  of  iLcctTrrunfii--,  jiri'l  «  [MTiiliHr 
'     ~ '  "I  of  the  voire  wbh  eiipecully  notcj- 
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burning.     It  is  asserted  to  have,  when  used  as  a  local  appliolW. 
peculiar   alterative   properties,   and  also  the  power   of   peii«r»ta( 
through  the  skin  so  as  to  be  able  to  act  as  aa  alterative  anodyne  uj 
discutient  in  diseases  not  only  of  the  skin   but  also  of  the  siibj 
cent  tissues,  probably  having  also  germicidal  powers.     The  ciuh 
which   it   is   of   value  are  characterized  generally  bj'  inflamiMl 
enlargement  or  inflammatory  pain. 

In  various  skin  diseaaes  ichthyol  has  been  used  nilh  &i 
remarkable  lesults, — in  chronic  eczetna,  chronic  urticaria,  acne,  iator. 
Irigo,  lupus,  keloid,  etc.  In  /^pro  Unna  combines  its  intettul 
external  use  (dose,  fifteen  grains  (1  Gm.)  a  day).  It  haa  alw 
recommended  in  the  strongest  terms  for  the  relief  of  variom  ufcrm- 
tions  of  the  skin  and  for  the  prevention  of  pitting  in  sviaJi-pox,  uul 
also  in  erytn-pelas.  In  lumbago  and  other  forms  of  muscular  rAeuHjdiwvl 
in  Theunialic  or  gouty  joiTtt  disease,  indeed,  in  almost  everj'  form 
subacute  or  chronic  gout,  according  to  Schweninger,  Loreni, 
others,  a  few  rubbings  with  pure  ichthyol  or  a  fifty  per  cent,  oict 
will  produce  an  immediate  and  remarkable  effect.  It  has  been 
used  in  the  treatment  of  sprains,  contusions,  bums,  and  /n 
If  one-half  that  has  been  said  of  it  be  true,  it  is  a  local  remedy 
extraordinary  power  and  value.  Schmidt  has  even  seen  it  aoba 
and  disperse  a  lipoma,  and  D.  Hayes  Agnew  commends  it  very  hij 
in  the  treatment  of  recent  lymphatic  enlargements.  In  sprains,  w^ 
the  skin  is  intact  and  not  irritated,  the  ichthyol  itself  or  a  fifty 
cent,  ointment  may  be  employed.  In  ert/sipelas  Von  Nussbaum  cotbs' 
the  affected  part,  after  thorough  disinfection,  with  a  thick  Inrer  »l 
equal  parts  of  ichthyol  and  petrolatum,  and  this  in  turn  with  a  thift 
layer  of  salieylaled  cotton.  The  result  is  said  to  be  immediate.  Ibe 
disease  disappearing  in  a  single  day.  In  various  skin  diseases  and 
ulcerations  the  strength  of  the  application  may  vary  from  one  to 
fifty  per  conf.  Lorenz  affirms  that  in  acute  coryza  and  inflammalioK 
of  the  nosD  or  moutli  a  mixture  of  one  to  ten  per  cent,  of  ichthyol 
and  petrolatum  is  very  efficacious.  Both  Unna  and  Lorenz  deny  thaiil 
has  any  antiseptic  properties. 

Ichthyol  Albuminate. — Ickthalbin  is  a  greenish-brown  powder, 
made  by  precipitating  albumin  with  ichthyol,  and  containing  seventy- 
five  per  cent,  of  ichthyol.  It  is  insoluble  in  water,  but  soluble  in 
alkaline  solutions;  it  is  odorless,  almost  tasteless,  and  has  been  highly 
praised  in  si/philis  and  in  srrolulous  conditions  with  lowered  general 
nutrition.     IJose,  fifteen  to  thirty  grains  (1-2  Gm.)  three  times  a  day, 

IsAHOi.,  iir  Irhlhyiiiliii,  Tii.nic  fmni  rrikie  ichthyol  by  the  action  ot  sulphuric 
acid,  is  fuiid  tci  contuin  iilmvit  iiiiio  |ii'r  cctil,  of  culpiiur,  to  be  soluble  in  water  aod 
alcohiil,  iinil  to  lie  Iherapeiilirally  ^{[iiLviildit  to  ichthyol.  It  luia  been  coronwxW 
a.1  .1  sulwititule  for  refined  ithtliyol  on  account  of  cheapncEs. 

SAR8*pAmLi-A. — Tiic  roots  of  various  species  of  Smilax  inliabiting  MenO 
and  northern  Soulli  America  luive  long  been  used  in  the  treatri^ent  of  chronic  sypWu 
and  chronic  scrofulas.  'I'liey  contain  three  active  glucoaides  belonging  to  the  op- 
onin  group,  namely,  parUtin,  of  Palotta;   saponin,  of  Otten;   sarsapanin,  of  Srhuii- 


>neB  I 


ALTERATIVES 


397 


I 


To  Ihcso  glucosideH,  sepural*'  oi-  combined,  various  names  have  l>oe»  given  by  vari- 
ous invesligators.  such  as  amilacin,  satatparin,  sarsapar-UUn,  and  unrtWiniic  iici'i.  Of 
Uwie  gliicosidcs.  according  to  Koberl.  sarsaponin  is  the  most  important,  being  the 
TDOet  active  poifon  to  the  red  blood-disks  known.  Palulta  Tound  that  in  doses  of 
thirteen  graiat  pariUiu  eauses  vomiting  ami  circulatory  depression,  but  DOi'ker  whs 
unable  to  obtain  such  results,  and  there  ia  no  reason  for  supposing  that  Ihc  aiiloinil 
of  theee  saponins  in  Asrssparitla  is  trufScienl  to  give  to  the  drug  therapeutic  activity. 

Offkial  Preparations: 

HuidcTlractum  Sarsaparillie. . .        .1  fluidrarhm  (4  C.P.). 

Fluidextractum  Sarsaparillie  Compoailum .1  fltudrachm  (4  O.c). 

Syrupus  Saraaparilla!  CompoBilus Vehicle. 

SarHuparilln  has  been  used  chiefly  in  the  advanced  HtogeH  of  syphilis  as  on 
adjuvanl  to  the  mercurialHatidiodides.butitH  value  ia  doubtful.  Hit  iaof  service,  It 
i.i  in  those  eases  in  which  the  constitution  is  very  much  broken  d»)Wii  by  (he  disease. 
Il  \s  never  itsed  in  substance;  a  ciimpinind  dfc.nclian  wiia  [ormcrly  much  employed, 
being  nioilelled  after  the  famous  Lisbon  diet-drink;  it  is  equivalent  to  the  present 
compound  Buidextract  diluted. 

GvAiAc, — Guaiac  Tcsin  Is  believed  to  be  diaphoretic  and  alterative,  and  hiu> 
btren  inuch  used  in  combination  with  sarsapanila  in  chronic  ityphiiis.  In  tuhaculc 
and  chronii:  rhmynatiam  it  is  often  of  service.  As  suggested  by  William  Murrell, 
ten  to  thirty  grains  of  it  (0.6-2  Gm.)  may  lie  given  in  electuary  as  an  antirheumatic 
Ikxative  in  tonsillUU  and  chronic  rheurriatiam. 

Tinctura  Guaiaci  (20  per  cent.) I  lo  2  fluidrachma  (4-8  Co.). 

Tioctura  Guaiaci  Ammoniatu  (20  per  cent.) ...  1  to  2  fluidrachtns  (4-8  C.c). 

MsiEiiErM.— The  tark  of  the  T'aphiie  Mewreuni  is  aaid  to  contaiEi  a  volatile 
acrid  principle  and  the  glucoside  lUiphtiin.  In  overdoses  it  ia  an  active  poison, 
producing,  it  may  be,  u  fatal  gastro-intestinal  indamniation.  In  some  cases  the 
Bj'mptom.'i  liave  been  simply  collapee,  with  imconeciousness.  and  other  nervous 
disturbftncc  {coNe  in  BritUh  Mai.  Jimrri,,  1882,  ii.  621),  Internally,  mezcreum  hua 
been  used  in  combination  with  saraaparilla;  exlenially  its  niivtmenl,  formerly  official, 
iiaa  been  etnployed  as  a  stimulant  dressing  to  indolent  ulcers. 

Fluidextractum  Mezerei I  minim  (0.06  C.c). 

TARAXAC'uM.^The  root  of  the  common  dandelion,  Taraxacum  odicinale,  is 
lielieved  to  liave  the  property  of  altering  the  action  of  tlic  liver,  all.hougli  no  effect 
in  to  lie  witnessed  from  a  single  dose  of  the  drug,  however  large, — other,  at  least, 
llinn  some  nausea.  Diuretic  properties  have  also  lieen  ajicrilied  to  taraxacum; 
but  tlie  only  evidence  brought  forward  to  establish  lliis  is  the  vulgar  name  which 
the  plant  bears  in  both  English  and  in  French.  If  taraxacum  bo  useful  at  all,  it  is 
incaseaof  dyipepsia  in  which  there  is  habitual  torpor  of  the  hver,  with  constipation. 

Fluidextract  Taraxaci ,  .2  to  3  fluidmchma  (8-11  C.c). 

Ex  tract  urn  Taraxaci 16  lo  30  grains  (1-2  Gm.). 

Stilunoia,— Qiipfi'*  Riol. — Slillingia  is  said  by  Bichy  to  contain  an  alkaloid. 
Bttllingine,  In  overdose  stillingia  ia  an  emelo-cathanic;  i(  is  used  to  a  consideraUc 
extent  U  an  alterative,  especially  in  the  chiss  of  cases  in  which  sarsapariUa  has 
been  employed,  often  in  combination  with  it. 

Fluidoxtractum  Stillingia? j  lo  1  fluidrachm  (2-4  C.c.). 

Xaktboxtldm.— PricWy  Ath. — The  bark  of  two  American  species  of  Xan- 
tlioxylum,  said  lo  contain  berbprine  and  other  alkaloids,  is  believed  by  various 
(iraclitioneni  m  rcsemlJe  meiiereum  remedblly,  and  has  been  especially  useful  in 
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chronic  rheumatism.  Externally  x&ti<hoxyIuin  is  sometimes  useful  m  a  nuUntM^ 
irritant;  thus,  in  chronic  pelvi/:  liueawg,  much  temporary  rptief  is  ofunctun 
by  a  hot  pack  applied  to  the  lower  part  of  the  trunk,  mode  with  lowimni 
fluidextract  of  xanthoxylum  and  one  ounce  of  tincture  of  c»y«niie  ptppct  b  oa 
quarts  of  water. 

Fluidextracttim  XanthoxyU )tol  fluidrachm  (24  W. 

Jambcl. — The  bark  of  the  Eugenia  jambolana,  an  East  Indian  Xttt,  bi  hf 
been  uned  in  India  as  a  stomachic  astringent  in  liiarrhira  and  as  a  spevibf  □  a* 
diabclei.  Its  active  principle  has  not  been  determined,  but  apputn  U>  te  pM 
in  the  liark,  in  the  seeds,  and  also  in  the  rind  of  the  fruit;  neither  have  wtteiU 
knowledge  as  to  the  physiological  action  of  the  remedy. 

'Diornss  Christy  found  that  when  sufficient  diaslatic  matter  ns  nnnd  A 
fifty  gruius  of  starch  to  convert  forty-five  per  cent,  of  the  latter  in  fifty  minnlaan 
sugar,  ihe  addition  of  twenty-five  grains  of  powdered  jambul  seeds  irdudd  Ik 
conversion  of  the  starch  eighty-eight  per  cent.  In  Binz's  eiperimenta,  It  &• 
rendered  diabetic  by  phlohdzin,  according  to  the  method  of  Von  tlebrini,  U* 
exliibition  of  jarabiU  reduced  the  excretion  of  sugar  from  fifty  to  ninety  pffo* 
without  producing  any  evidences  of  posioning. 

In  himian  glycosuria  jambul  is  usually  without  perceptible  influeaw.  \W  a 
Borne  caaea  (literature  and  our  own  experience)  its  effects  are  more  tovkM.  U 
never  produces  any  disagreeable  effects,  and  from  fifteen  to  forty-five  minim  US- 
2.8  C.c.)  may  be  given  three  times  a  day.  Vi.x  found  that  in  doses  of  Ira  dnftra 
{37  C.c.)  a  fluidexlract  made  from  the  rind  of  the  fruit  acted  efficiently  »»  a  diaitftj 

Thidsinauine.  Atlyl-sul]diacarbamide;  AUyl~ndpko-uTfa;  RhoiUtllii»-—l 
substance,  w*luch  is  prepared  from  the  oil  of  mustard,  occurs  in  colorleasi 
or  rhombic  cryatala,  of  a  bitter  taste  and  feeble  garhc-like  odor.  It  is  ' 
soluble  in  water,  very  soluble  in  alcohol  and  ether.  It  possesses  no 
properties,  and  in  the  doses  in  which  it  has  been  used  seems  to  exert  no 
whatever  upon  the  general  system,  except  upon  the  blood-making  organs.  StvsJ 
lioiiri  after  its  injection  the  leucocytes  in  the  blood  are  greatly  dimini^ibed  innunibcE,  ■ 
fulling  according  (o  Hcbra,  in  Honie  cii«es  from  fourteen  thouiiand  to  four  thotsaA 
This  condition  lasts,  however,  but  a  short  time,  and  is  followed  by  a  prooouiMd 
hj-perleucocylosis.  During  the  latter  period  a  very  pronounced  destructioci  «ad 
alisorption  of  exudates  and  of  cicatricial  and  other  poorly  nourished  tiseuea  ii» 
said  to  occur. 

'I'hiosinamine  ivns  introduced  into  medicine  by  Von  Hcbra  for  the  tnatnwnl 
of  lupit.^  and  old  cicalrirex  and  has  been  used  by  many  clinicians  in  lupus,  (kmar 
ijliin-iuliir  i'tjiaminiilioiis,  xrlero-lerma,  keloid,  urethral  tlririures,  corneal  oparili", 
j)laslic  irilix  (G,  F.  Suker),  and  sclerotic  conditions  of  the  ear  with  conseqatol 
deafness.  Una  has  also  employed  it  locally  in  the  form  of  a  five  to  twentf  pff 
cent,  soap  or  plaster  in  fibrous  tumors,  keloid,  leprous,  and  syphiliiie  leaiora,  aiA  for 
small-pox  scars.  Its  local  application  may  be  continued  for  some  hours,  and  ii  aii 
not  to  produce  irritation  or  pain.  George  E.  de  Schweinitz  informs  us  thai  wrj 
esten-sive  trials  have  forced  him  to  the  conclusion  that  the  internal  adminislrilioo 
of  thiosinamiiie  is  of  no  value  whatever  in  any  disease  of  the  eye. 

Dose,  in  caj^sulc,  one-lialf  to  three  grains  (0.03-0.2  Gm,);  hypodermicaUy, toe 
to  four  grains  in  ten  lo  fifteen  per  cent,  alcohohc  solution,  preferably  injected  into 
the  inlraca]>suiar  or  gluteal  region;  or.  when  the  disease  is  superficial,  in  the  nd^ 
borhood  of  the  lesion.    Considerublc  pain  is  said  to  be  produced  by  the  injectioo. 

LECITHIN. 

Lecithin  is  a  complex  fatty  body  representing  the  phosphorus-holding  mokcdf 
of  the  central  nervous  sj-atem.  It  occurs,  however,  not  only  in  the  higher  aninak 
but  in  many  of  the  food-BtufTs,  and  is  especially  abimdant  in  embryonal  tia>K«,# 
eggs  anil  seeds.     There  are  several  varieties  of  lecithin  so  that  the  lecithin  (rfttp, 
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fornmrnple,  is  not.  chemically  the  same  as  that  found  in  the  human  nervous  syBtem. 
The  human  lecithin  [a  a  di~iiUaryl~glyixrophiisphale  of  chalin,  but  any  other  tatty 
wrid  as  oleio  or  palmitie,  may  be  substituted  for  the  stearic;  Ihus  we  may  have  a 
palmityl  or  an  olcyl  lecithin.  It  is  not  proljahle  that  there  is  any  marked  difference 
in  the  physiological  properties  of  (he  difTerent  forms  of  lecithin. 

Lecithin  occurs  as  a  yellowish,  waslike  substance,  soluble  in  ether  a:id  alcohol. 
Id  wat«r  it  aweUs  up  and  forms  a  sort  of  emulsion  but  strictly  speaking  \» 
not  dissolved. 

Physlol02lc«l  Action, — It  hua  been  shown  by  H.  C.  Wood,  Jr.,  that 
lecithin  is  non-toxic,  and,  unless  injected  in  enormous  quantities,  Ima  practically 
no  immediate  physiological  action.  Amounts  e<iuivalent  to  0,2  granjme  per  kilo 
somewhat  slow  the  respiration  and  pulse,  but  do  not  materially  alter  the 
blood -preaaUTB. 

Lecilhin  is  unstable  and  easily  decomposed  into  its  eomponeot  parts,  one  of 
which,  choline,  is  poisonous.  Choline  is  closely  related  to  the  actively  toxic  sub- 
ilance.  neiu-ine.  These  poisonous  principles  seem  to  be  in  tlie  nature  of  alkaloids. 
Their  tone  effecla  consist  principally  in  paralysis  of  the  respiration,  of  the  peripheral 
mot^r  nerves  and  of  the  .ipinal  cord,  stimulation  of  the  peripheral  ends  of  the  pneu- 
mogastric  nerve,  and  (emporary  ri.'W  of  the  blood-pressure  followed  by  a  tall,  which 
with  toxic  doses  brings  it  below  normal. 

Danilewsky  found  that  pups,  to  wliith  were  administered  lecithin,  increased 
in  weight  mora  rapidly  tlian  did  the  control  animals,  and  tliat  there  was  an  augmen- 
tation in  the  number  of  red  blood-cells  without,  however,  a  corresponding  increase 
in  the  percentage  of  hemoglobin.  Serono  obtained  a  similar  result  in  studies  made 
upon  human  beings,  and  also  determined  greater  elimination  cit  urea,  despite  wliich 
fact  there  was  a  gain  in  weight.  This  increase  i[i  the  weight  is  probably  aKriliutable, 
as  Serono  points  out,  toaslimidation  in  cellular  reproduction  brought  about  tlu-ough 
the  excess  of  protoplasmic  phosphorus  in  the  parent  cell. 

Therapeutics. — Claude  and  Zaky  and  Gilbert  and  Foumier  have  employed 
lecithin  in  tultrailiins,  with  resulting  gain  In  weight.  Serono  finds  it  of  some  value 
in  chlornnis,  but  less  active  tluin  the  iron  salts,  Lancereaux  and  Paulcsco  employed 
it  in  two  cases  of  patiavatic  diabeles  with  gain  in  weight  and  diminution  in  the 
amount  of  sugar.  The  dose  is  from  0.1-O.a  gramme  (1-5  grains).  It  was  at  first 
iwed  hypodermically  liecause  of  the  fear  that  it  would  be  broken  up  by  tlie  digestive 
juices  into  its  compionent  parts  the  remedial  effect  of  which  is  very  doubtful.  Danil- 
ewsky  and  Gilbert  and  Foumier  assert,  however,  tliut  it  acts  when  given  by  (he 
mouth  as  well  as  when  given  hypodermically,  although  it  must  bo  administered  in 
larger  doscs. 

QELATIN. 

Gelatin  is  an  albuminoid  body  derived  /rora  fibrous  and  carti- 
laginnua  tisauea.  Its  use  in  mediiiine  depends  on  ita  power  of  increas- 
ing the  coagulability  of  the  blood,  as  was  first  shown  by  Daetre  and 
Floresco. 

Physiological  Action. — Absorption  and  EUminaiion. — The  orig- 
inal results  of  Dastre  and  Floresco  were  obtained  from  the  intraven- 
ous injection  of  gelatin.  It  ha.s  been,  however,  since  then  abundantly 
shown  that  the  drug  is  capable  of  acting  after  hypodermic  injections, 
and  it  must  be  absorbed,  therefore,  from  the  subcutaneous  tissues. 
Camus  and  Gley  assert  that  the  subcutaneous  injection  of  gelatin 
can  have  no  effect  on  the  coagulability  of  the  blood,  because,  being 
an  undialyzable  substance,  it  is  incapable  of  absorption.  They 
found  experimentally  that  the  introduction  of  gelatin  into  the  peri- 
toneal cavity  did  not  increase  the  coagulabiUty  of  the  blood,  and  two 
hours  after  the  injection  a  large  portion  of  the  gelatin  solution  still 
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remained  in  the  peritoneal  cavity.  Lancereaux  and  Pautesco  deny 
the  correctue.5s  of  the  conclusions  of  Camus  and  Gley,  claiming  that 
subcutaneous  injection  of  gelatin  is  equivalent  to  injecting  it  directly 
into  the  lymph  channels,  whence  it  may  be  taken  up  whether  dialyz- 
able  or  not.  pointing  out  as  analogous  the  fact  that  ascitic  fluid,  which 
is  equally  undialyzable,  is  frequently  absorbed.  They  found,  further, 
that  the  intraperitoneal  injection  of  gelatin  does  increa-se  the  coagul- 
ability of  the  blood,  and  that  the  solution  introduced  disappears 
from  the  abdominal  cavity. 

Concerning  the  question  of  its  absorption  from  the  intestinal 
tract  there  has  been  conaiderable  dispute.  It  is  impossible  that 
gelatin  can  be  absorbed  by  mucous  membranes  unchanged,  since 
l}eing  an  albuminoid  it  is  not  dialyzable.  Many  substances,  however, 
are  capable  of  producing  changes  in  the  physical  properties  of  gelatin. 
Thus  it  has  been  shown  l)y  the  experiments  of  Dastre  and  Flore-sco 
that  if  maintained  at  a  temperature  of  even  1 10°  C.  for  a  long  period 
of  time  it  loses  the  property  of  jellying;  strong  solutions  of  the  iodides 
and  chlorides  also  destroy  the  prof)erty  of  sohdifying.  These  changes 
are  probably  similar  to  those  which  take  place  in  the  digestion  of  this 
substance.  The  digestion  of  albuminoids  such  as  gelatin  is  similar 
to  that  of  the  true  albumins;  that  is,  the  albuminoid  is  converted 
by  peptic  digestion  first  into  a  substance  allied  to  the  albumoses, 
known  as  gelatose,  and  later  into  a  substance  known  as  gelatin- 
peptone,  all  of  these  derivatives  being  soluble  in  water  at  ordinary 
temperatures.  According  to  the  experimenta  of  H.  C.  Wood,  Jr., 
these  substances,  arising  from  the  digestion  of  gelatin,  like  the  gelatin 
itself,  increase  distinctly  the  coagulability  of  the  blood,  and  being 
dialyzable  are  easily  alworbed.  These  results  seem  to  indicate  clearly 
that  gelatin  given  by  the  mouth  and  being  digested  is  capable  of 
influencing  the  clotting  of  the  blood.  And  despite  the  contrary 
opinions  of  several  authors,  there  can  be  to-day  little  doubt  but  that 
gelatin  acts  when  given  by  the  stomach. 

From  the  experiments  of  Dastre  and  Floresco  it  would  seem  prob- 
able that  the  gelatin  introduced  intravenously  was  eliminated  largely 
unchanged,  since  these  authors  found  that  the  urine  of  a  dog  so 
treated  solidified  on  cooling. 

It  has  been  claimed  that  in  its  passage  through  the  kidneys  gelatin 
acts  as  a  local  irritant,  and  Freudweiller  and  others  have  asserted 
that  in  cases  of  hematuria  it  increases  rather  than  diminishes  the 
amount  of  bleeding  from  the  kidney.  On  the  other  hand,  Lutkcns 
found  that  it  had  no  deleterious  action  in  experimental  nephritis  in 
rabbits.  Schwabe,  Hahn,  and  many  other  authors  have  found  that 
bleeding  from  the  kidney  was  cured  by  the  drug. 

That  the  coagulum  produced  by  gelatin  is  a  true  clot,  and  not  as 
was  by  some  believed,  a  jelly,  is  shown  by  the  following  facts:  The 
process  of  clotting  takes  place  at  the  temperature  of  38°  C,  at  which 
temperature  gelatin  will  not  jellify,  and  gelatose,  which  does  not 
jellify  at  all,  causes  the  blood  to  clot  in  about  one-third  the  normal 
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time.  Further,  it.  was  found  by  Dastre  and  Floresro  that  apparently 
the  gelatin  does  not  enter  into  the  composition  of  the  clot,  since 
the  serum  which  ia  expressed  from  the  clot  is  capable  of  solidifying 
on  cooling,  showing  that  at  least  it  contains  a  considerable  proportion 
of  the  injected  gelatin. 

There  luvs  been  considemble  diapussinii  tis  to  the  cause  ot  thia  iiicreiiee  in  the 
coagulability  of  the  blood.  Zibell  beheves  tluit  it  is  due  to  the  conlaiucd  lime. 
This,  however.  Bepnis  cxlremply  ini probable,  for  according  to  his  own  experiments 
the  proportion  of  lime  prewlil  la  only  six-loiithH  of  one  per  cent.,  and  one  gramme  of 
gelatin  representing  only  O.OOd  griLnime  of  lime  la  capiible  uf  dlstinclly  increasing 
ihe  rapidity  ot  coagiilfllion.  Dastre  and  Floresco  assert,  moreover,  that  gelatin  Is 
not  capable  of  overcoming  the  delayed  coagulation  produced  by  decalcification  of 
the  oxalic  acid,  but  that  it  is  capable  of  overcoming  the  anti -coagulant  effect  of 
peptone,  Edsall  lielieves  that  the  increase  in  the  rate  of  clotting  depends  upon  the 
moie  rapid  destruction  of  the  red  hlood-corpuscles.  Moll  claims  to  have  ehown 
that  gelatin  increases  the  fihrinogea  and  has  an  ag^utlnizing  effect  on  the  red 
corpuscles. 

In  discussions  concerning  the  cause  of  the  gelatin  clot,  investi- 
gators have  curiously  overlooked  a  fact  known  for  a  long  time,  namely, 
that  gelatin  is  not  alone  in  ifs  effect  upon  the  coagulability  of  the 
blood.     Various  albuminoid  bodies  likewise  accelerate  coagulation. 

Therapeutics. — Gelatin  has  been  employed  in  nearly  all  forms 
of  bleeding,  whether  internal  or  external;  thus,  for  example,  in 
epistaxis,  henuilcrnesis,  and  other  local  hemorrhages  its  topical  appli- 
cation is  valuable.  Internally  it  has  given  good  results  in  hemop- 
tysis, hematuria,  purpura  hemorrhagica,  hemophilia,  and  the  like. 
Kehr  has  found  it  useful  for  staunching  the  hemorrhage  following 
operations  on  the  biliary  system.  Leraoine  has  found  it  useful  to 
check  the  bleeding  following  leech-bites.  Manicotide  and  Christo- 
dulo,  and  Bertimo-Besdetnoff.  recommend  its  use  as  a  local  appli- 
cation to  the  uterus  in  menorrhagia,  metrorrhagia,  and  other  uterine 
hemorrhages. 

Gelatin  has  also  been  employed  in  the  treatment  of  inoperable 
aneurism,  and  appears  to  be  of  value  when  the  aneurism  is  sacculated 
(see  Lancereaux.) 

Administration. — The  intravenous  injection  of  gelatin,  we 
believe,  is  absolulely  unjustifiable,  on  account  of  the  very  imminent 
danger  of  the  formation  of  thrombi.  In  cases  where  an  immediate 
action  is  not  necessary,  we  believe  that  the  administration  of  gelatin 
by  the  mouth  is  the  best  method,  since  it  avoids  the  danger  of  infec- 
tion, allows  of  frequently  repeated  doses,  and  is  probably  equally 
efficient.  We  have  seen  hemoptysis  and  long-standing  menorrhagia 
controlled  immediately  by  the  use  of  gelatin  by  the  mouth.  Rocchi 
recommends  the  administration  of  gelatin  through  the  rectum.  The 
dose  we  have  employed  by  the  mouth  represents  from  one  to  four 
drachms  of  the  dry  gelatin  three  or  four  times  daily.  This  may  be 
given  preferably  in  the  form  of  a  ten-per-cent.  jelly,  which  may  be 
flavored  to  taste.  It  must  be  remembered  in  this  connection  that 
the  ordinary  gelatin  as  prepared  for  culinary  purposes  contains 
36 
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only  three  or  four  per  cent,  of  gelatin   itself,  and  must 
correspondingly  large  quantities  to  have  any  effect. 

In  those  cases  of  severe  hemorrhage  where  immediate  control  si 
the  bleeding  is  necessary  and  where  local  application  is  not  prscffl^ 
able,  recourse  may  be  had  to  the  hypodermic  administration.  Vtiit 
these  circumstances  the  gelatin  should  be  given  in  warm  sotutiw 
of  from  two  to  five  per  cent,  in  normal  saline,  of  which  from  <tt 
hundred  to  two  hundred  c.c.  (3-6  fluidounces)  may  be  gi>-en»li 
dose.  The  technic  for  these  injections  is  precisely  the  sameaalbl 
employed  for  hypoderraoclysis.  Great  care  must  be  takt-n  in  tbt 
preparation  of  these  solutions,  as  in  a  large  number  of  cases  nol  orif 
pyogenic  infection  but  fatally  ending  tetanus  have  been  repatti 
from  the  hypodermic  use  of  gelatin.  According  to  Dorficr  tm 
repeated  boiling  does  not  render  the  solution  absolutely  (tw  boc 
danger,  since  even  if  bacteria  arc  killed  certain  toxins  may  wit'* 
destroyed.  The  patient  may  thus  die  of  tetanus,  although  nopm 
are  introduced.  For  hypodermic  administration  there  hive  im 
placed  upon  the  market  sterilized  solutions  of  gelatin,  which  w 
tested  upon  guinea-pigs  and  guaranteed  to  be  sterile  and  free  fca 
toxin.  These  solutions  are  preferable,  but  should  be  slerili»c»l  if 
boiling  for  twenty  nunutes  immediately  before  using.  The  [jrolotpJ 
boiling  does  not  change  the  coagulating  effect  of  the  drug  on  the  liW- 
Locally  gelatin  may  be  applied  by  means  of  a  tampon  saturated  mtk 
hot  ten-per-cent.  solution.  The  glycerinated  gelatin  (Gputbik 
Glycerinatum.)  occurs  in  pieces  and  contaipa  about  fifty  per  ««. 
of  gelatin. 


NrcLEiN'. — An  orgiinic  remedy  whose  value  is  very  prohlemsft 
is  the  soH'iiUcd  miclein.     Originally  the  term  nuHein  was  applied  W 
a  peculiar  phosphorizcd  substance  isolated  from  the  nuclei  "( p* 
cells.      Later   clinical   research    has  shown    that    there  are  in  nalu™ 
numerous  closely  allied,  phoBphoriKed,  priiteid-like  bodies  I"  *W 
the  n;ime  may  lie  applied,  anil  which  have  been  shown  by  KossrlisJ 
his  co-workers  to  he  a  coitibijiation  of  nucleic  or  nudeinic  srid  »iti 
a  j)roteid  body.    Nuclein  on  a  large  scale  is  preferably  prepared  Inn 
the  yeast-celt,   and  readily  yields  nucleic  acid,   an  amorphous  wliil' 
powder  of  strong  acid  reaction,    readily  soluble   in   alkalized  "sW' 
containing  us  much  as  nine  per  cent,  of  phosphorus,  but.  aeconto^ 
to  Chittenden,  no  protcid  matter.    It  occasionally  exists  free  in  aniwl 
cells  as  in   spprmatozoids,    but  is   generally   united    with  a  prolM 
Nuclein  is  furnished  to  commerce  especiaKy  in  (he  form  of  a  five-ps- 
cent,  solution,  of  which  the  dose  is  from  ten  to  sixty  minims  hvfo- 
dcrmically.    It  is  alleged  that  it  is  a  powerful  germicide,  and  so  slightl; 
toxic  that  it  has  been  injected  intravenously  by  Vaughan  and  MeCfifr 
tock  until  the  blood  of  the   animal   contained  one  and  one-righth 
per  cent,  of  pure  nucleic  acid  without  serious  results.     It  has  be« 
especially   commended   in   the   treatment   of  tubercuto&is,    puerperol 
fever,  and  other  germ  diseases. 
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THYROID  BODY. 

The  exact  function  of  the  thyroid  body  is  not  definitely  known; 
the  removal  of  it  causes  death  in  both  dog  and  man.  In  the  dog  the 
lethal  result  takes  place  in  the  midst  of  tetanoid  symptoms,  death 
occurring  usually  during  a  convulsion.  In  man  its  absence,  congenital 
or  operative,  produces  the  disease  known  as  muxcedcma.  first  described 
by  Ord.  The  symptoms  of  this  disease  are  increasing  weakness 
associated  with  swelling  of  Ihe  body,  enlargement  and  thickening  of 
the  skin,  mucoid  exudation  into  tlie  subcellular  tissue,  and  a  very 
extraordinary  slowing  of  all  functions.  The  appetite  ia  feeble,  the 
movements  are  slow,  the  temperature  is  subnormal,  and  the  patient 
thinks  with  great  slowness;  aa  the  days  go  on  the  universal  slowing 
of  function  l>ecomes  more  and  more  marked  until  the  subject  sinks 
into  a  condition  of  complete  apathy  with  very  much  lowered 
temperature  and  a  failure  of  all  vital  activities. 

Baumann  isolated  from  the  thyroid  gland  a  proteid  substance 
containing  iodine,  which  he  aswerted  to  he  the  active  principle  of  the 
body.  The  activities  of  this  substance,  which  is  variously  known  as 
ihyroiodin  or  iodotkyrin,  have  been  called  in  question  by  Gottlieb 
and  Wnrmser,  who  state  that  it  is  incapable  of  stopping  the  progress 
of  symptoms  caused  by  thyroidectomy.  But  the  contrary  results 
achieved  by  E.  Roos,  Arthur  Hennig,  Truebel,  Ewall,  E.  Levy  Hilde- 
brandt,  and  Baumann  and  Goldmann,  seem  to  confirm  the  claims  of 
Baumann;  and  even  if  the  substance  be  not  the  Bole  active  principle 
of  the  gland,  much  therapeutic  virtue  must  be  conceded  to  it.  Thy- 
reonnlUoxin,  which  wa.i  described  by  Frankel,  contains  no  iodine, 
and  appears  not  to  be  active  (Kooa);  a  statement  which  is  also  true 
of  the  principle  separated  by  Dreschsel.  (See  Robert  Hutchinson.) 
It  would  appear  probable  from  the  various  researches  that  iodo- 
thyrui  is  (he  chief  active  principle  of  the  thyroid  body,  but  that  there 
is  also  in  the  gland  a  .•second  subslance  which  has  physiological  activity. 

Physiological  Action. — In  elaborate  experiments  of  G.  Ballet 
and  E.  Enriquez  upon  dogs  it  was  found  that  half  an  hour  to  two 
hours  after  the  ingestion  of  a  full  meal  of  the  sheep's  thyroid  there 
was  usually  elevation  of  temperature,  with  great  increase  of  the 
pulse-rate,  though  in  some  cases  the  tachycardia  ainne  developed. 
Rarely  there  were  general  excitement  with  paroxysms  of  violent 
tremblings  and  dyspnoea.  The  subcutaneous  injection  of  the  extract 
of  the  thjToid  caused  immediate  fever,  tachycardia,  crises  of  tremb- 
ling and  dyspncca,  extreme  agitation,  and  in  two  cases  distinct 
exophthalmos.  Continuous  thyroid-feeding  produced  conjunctivitis, 
general  wasting,  and  derangement  of  the  digestion,  but  in  no  case 
death.  On  the  other  hand,  repeated  hypodermic  injections  of  the 
extract  led  to  rapid  emaciation,  paroxysms  of  violent  diarrhcea  and 
melanemia,  sometimes  polyuria,  sometimes  albuminuria,  with  great 
weakness  of  the  hind  legs,  occasionally  amounting  to  paralysis, 
followed  by  torpor,  collapse,  and  death.    Tumefaction  of  the  thyroid 
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lobes  was  noted  in  some  cases  during  life,  and  after  death  the  thyroid 
body  wiia  fitund  to  be  greatly  enlarged  and  mottled  with  ecchymoses. 
By  microscopic  examination  there  were  revealed  marked  evidences 
of  inflflmnifttory  change  in  the  thyroid  gland,  with  destruction  of  the 
alveolar  and  epithelial  cells  and  the  development  of  sclerotic  tissue. 

In  man  Ikyroidiamus.  so  called,  has  been  developed  in  a  number 
of  cases  by  the  escessive  administration  of  the  gland.  The  chief 
symptoms  are  progressive  loss  of  weight,  shortness  of  breath,  weak, 
rapid  pulse,  and  general  nervousness. 

As  the  result  of  his  own  experiments,  Herloghe  asserts  that  the 
thyroid  extract  lessens  the  activity  of  the  pelvic  organs  of  women, 
while  it  stimulates  (he  thoracic  f!:enital  organs,  so  that  it  causes  arrest 
of  menstrualion  but  increases  the  secretion  of  milk. 

According  to  OtI.  the  drug  deprewses  reflex  action  in  the  frog. 

t'irvalatio7i. — Vamossy  and  Vas  state  that  the  intravenous  injec- 
tion of  iodothjTin  has  no  effect  on  pulse-rate,  blood-pressure,  or 
respiration,  and  attribute  the  symptoms  seen  after  ils  ingestion 
entirely  to  disturbances  of  mctalxilii^m.  Hut  Huskovec,  Ohvcr  and 
Schiifer,  and  Ott  agree  that  the  thyroid  extract  causes  a  slight  fall 
of  pressure,  with  some  increase  in  pulse-rate.  According  to  Has- 
kovec  the  fall  of  the  pressure  is  due  to  depression  of  the  heart  muscle, 
while  the  increased  pulse-rate  is  brought  about  by  accelerator 
stimulation.* 

Respiration. — Ott  found  the  respiratory  rate  incrensed  in  the  rabbit 
by  iodothyrin. 

Blood. — According  to  Vamossy  and  Vas,  and  Bell,  the  thyroid 
extract  has  practically  no  effect  on  the  red  blood-corpuscles  or  hemo- 
globin. M.  L.  Perry  found,  as  the  result  of  thyroid-feeding  in  the 
insane,  no  change  in  the  number  of  the  white  blood-corpuscles,  but 
a  marked  lessening  of  the  (rercentage  of  the  mullinuclear  and  a  corre- 
sponding increase  of  the  mononuclear  leucocytes,  results  which  agree 
substantially  wiMi  those  of  Mosely,  save  that  the  latter  found  some 
lessening  in  the  total  numtier  of  white  corpuscles.  Bell  and  Vamossy 
and  Vas,  on  the  other  hand,  found  an  increase  in  the  number  of 
leucocytes  brought  about  by  the  thyroid  body. 

Nutrillon. — Although  Scholz,  Richtcr,  and  Paul  Mayer,  failed  to 
get  evidences  of  increased  nitrogenous  elimination  over  intake, 
nevertheless,  the  concordant  results  of  Roos,  CJluzinski  and  Lim- 
berger,  David,  Schondorff.  Napier,  Mendel,  Ord,  and  others,  leave 
no  room  for  doubt  that  there  is  an  increase  in  the  destruction  of 
proteid  substances  brought  about  by  the  continued  administration 
of  the  thyroid.  Roos  found  that  there  is  not  only  an  increase  in  the 
excretion  of  nitrogen  but  also  in  phosphorus  and  chlorides.  Irsai, 
Vas  and  Gara  have  shown  that  these  facts  hold  true  in  goitrous, 
and  Vermehren  in  myxcedematous,  subjects. 
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But  the  loss  of  weight  is  not  entirely  due  to  the  destruction  of 
albuminous  tiasues.  Thus,  in  SchondorfE's  experiments,  out  of  2.2 
kilos  lost  in  a  three  weeks'  experiment,  there  was  only  sufficient 
increase  of  nitrogen  excreted  to  account  for  one  kilo  of  bodily  tissues. 
Bleibtreu  and  Vendelstadt  attribute  only  one-sixth  of  the  weight- 
loss  to  the  breaking  down  of  the  proteids.  The  conclusion  seems, 
therefore,  inevitable  that  there  must  be  under  the  influence  of  thy- 
roid-feeding not  only  increased  katabo!ism  of  proteid,  but  also  of 
fatty  tissues.  This  conclusion  is  confirmed  by  the  results  of  Magnus- 
Levy,  who  found  an  increase  in  the  absorption  of  oxygen  and  giving 
off  of  CO,  brought  about  by  thyroiodin.  In  myxcedeniatous  subjects 
the  increase  in  the  demand  for  oxygen  may  amount  to  ninety  per 
cent.  Magnus-Levy  found  Frankel's  thyreo antitoxin  to  be  without 
effect  on  the  exchange  of  gases.  SchondorfT  states  that  the  destruc- 
tion of  nitrogenous  tissues  does  not  begin  until  the  store  of  reserve 
fat  is  exhausted. 

Bettmann  and  W.  D.  James  report  glycosuria  foltoning  free  use 
of  the  thyroid  extract.  Forges  has  found  in  the  dog  that  the  excre- 
tion of  sugar  may  persist  for  weeks  after  the  withdrawal  of  the  thyroid. 

Therapeutic. — It  is  evident  that  a  myxcedematous  condition 
of  the  body  is  the  result  of  the  absence  from  the  blood  of  some  prin- 
ciple or  principles  which  are  supplied  in  the  normal  animals  by  the 
thyroid  gland,  and  which  may  be  furnished  to  the  blond  by  feeding 
viiih  thyroid  glands.  It  is  further  apparent  that  the  myxcedeniatous 
patient  who  has  been  relieved  by  such  artificial  supply  must  relap.se 
when  the  supply  is  cut  off;  so  that  treatment  of  a  myxudcma  consists 
of  two  stages;  first,  that  in  which  large  amounts  of  the  gland  are 
administered  in  order  to  remove  the  results  which  have  been  produced 
by  the  lack  of  the  thyroid  principle;  second,  the  protracted  stage  of 
convalescence  in  which  small  doses  of  the  gland  are  given  continuously 
in  order  to  prevent  the  recurrence  of  the  myxccdeinic  symptoms. 
The  most  striking  results  are  seen  in  cretinism  or  congenital  myxce- 
dema.  In  these  a  few  months  treatment  with  thyroid  gland  may 
convert  a  misshapen  imbecile  into  a  well-formed  child  of  normal 
intellect. 

The  destruction  of  fatty  ti,ssuea  under  its  use  would  seem  to  render 
the  drug  of  great  value  in  obesiti/.  Unfortunately,  hmvever.  the 
system  soon  becomes  accu,stomed  to  it.  and  although  there  is  nearly 
always  temporary  benefit  in  properly  selected  ca.'sps  of  obscity.  ihe 
patients  are  very  liable  to  relap,-:e.  even  despite  the  continued  u.w 
of  the  drug.* 

The  diseases  in  which  the  thyroid  body  has  liccii  given  include 
nearly  all  the  chronic  and  many  of  the  acute  trnuhles  knuwii  to  hu- 
manity. In  some  of  them  it  has  seemed  to  be  of  l)enefil,  but  in  mo^it 
has  proven  u.«eless. 


•8MGnwiIi  (.Viine*™,  Mrd.  Horh.,  ISB'l,  43,  aiji,  Mslhicii  |Imi,-.  'Ir  Il.-p..  I'.in-.  ISH'^  1»). 
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In  various  forms  of  skin  disease,  especially  psoriasis  (Bergmaiinj, 
it  has  been  recommended.  It  has  even  been  asserted  to  be  of  value 
in  lupus  (Gould). 

In  mental  disturbances,  surh  as  melancholia  or  idiocy,  not  depend- 
ent on  myxcedema,  it  may  be  tried,  although  the  reported  results 
(Bell,  Dobroweky)  are  not  brilliant,  and  our  own  trials  have  been 
an  unbroken  series  of  failures. 

The  recorded  trials  of  it  by  Uertoghe  and  by  Moeely  in  uterine 
troubles  indioate  that  it  may  prove  of  service  in  menoiThagia,  endo- 
metrilis,  and  kindred  disorders.  Diaballa  and  lUyfe  rej-wrt  its  use 
in  a  cose  of  nepkrilis  with  increase  of  the  quantity  of  urine  and  urea 
and  diminution  of  the  amount  of  albumin. 

Very  intere.sting  is  the  report  of  R.  Ldpine  of  a  case  of  progressive 
myojxUhy,  in  which  mu.seles  not  very  badly  involved  so  improved  that 
the  patient,  who  had  taken  sixty  grammes  a  week  of  the  fresh  gland, 
returned  to  his  work,  refusing  to  stay  longer  in  the  hospital.  Murray 
has  found  it  useful  in  ununited  fractures. 

In  simple  goitre, — the  goitre  of  Switzerland, — before  calcareous 
degeneration  has  taken  place,  thyroid  treatment  will  often  cause 
destruction  and  absorption  of  the  overgrowii  gland.  The  extract  has 
heen  used  by  J,  William  White  with  asserted  excellent  results  in 
bringing  about  the  absorption  of  large  conlracting  cicatricial  masses 
which  resembled  true  keloid.  It  has  been  employed  in  old  syphilitic 
and  other  leg  ulcers,  and  may  be  cautiously  tried  in  almost  all  forms 
of  disturbed  nutrition  not  attended  by  a  tendency  to  emaciation. 

In  any  cn.se  the  occurrence  of  symptoms  of  Ihyroidism  should  be 
the  signal  for  the  lessening  or  withdrawal  of  the  dose.  In  exoph- 
thalmic goitre  the  extract  is  a  priori  contraindicated,  the  moat  probable 
explanation  of  the  symptoms  of  the  disease  being  an  excess  of  the 
thyroid  principles  in  the  system,  and  in  several  cases  in  which  we  have 
tried  it  it  has  very  distinctly  aggravated  the  symptoms.  It  would 
also  seem  to  be  contraindicated  in  diabetes  vidUtus. 

Admfnistration.^The  thjToid  gland  may  be  given  raw  or 
very  slightly  boiled,  to  the  amount  of  a  quarter  to  half  of  the  gland 
of  the  sheep  daily.  The  glycerin  extract  or  the  dried  and  powdered 
gland  is,  however,  thoroughly  efficient  and  usually  preferable.  A 
ftrain  of  the  dried  gland  (Gl.wdi'l.e  Thvroide.e  Sjccje.)  may  in  the 
beginning  of  the  treatment  be  exhibited  three  times  a  day,  the  dose 
being  increased  until  fifteen  or  twenty  grains  (1-1.3  Gm.)  a  day  are 
taken,  or  some  nervousness,  shortness  of  breath,  rapid  pulse,  or  other 
physiological  symptoms  are  produced.  The  dose  of  iodothyrin  is 
about  the  same  as  that  of  the  dried  gland  (fifteen  grains). 

PiTitiTAiiv  BoDY.^We  have  very  little  knowledge  of  the  physio, 
logical  value  of  the  hypophysis  and  almost  none  of  its  therapeutic 
value.  Its  extract  causes  a  marked  rise  of  pressure,  which  Oliver 
and  Schfifer  attribute  to  a  contraction  of  the  arterioles,  and  slowing 
of  the  pulse,  which,  according  to  Cyon,  is  not  prevented  either  by 
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section  of  the  vagi  or  by  atropine.  Several  investigators  have  failed 
to  find  pharmacological  activity  in  the  hypophysis  cerebri.  The 
explanation  of  this  discrepancy  is  offered  by  the  discovery  of  Howell. 
that  the  pituitary  ghmd  proper  is  destitute  of  active  properties,  the 
stimulant  principle  residing  solely  in  the  infundibular  body  some- 
times known  as  the  posterior  lobe  of  the  hypophysis,  Schiff  has  found 
that  the  pituitary  body  causes  an  increased  elimination  of  phosphates 
without  corresponding  increase  of  the  nitrogenous  elements. 

We  know  of  no  condition  in  which  the  pituitary  body  is  of 
therapeutic  use.  Mairet  and  Bosc  have  tried  it  in  epilepsy,  but 
with  no  benefit. 

Spleen. — In  a  case  of  severe  chronic  exophthalmic  goitre,  which 
was  under  H.  C.  Wood's  care  some  years  ago,  an  acute  splenitis  ending 
in  abscess  developed.  In  the  second  or  third  week  of  the  attack  the 
enlarged  thyroid  body  began  to  diminish,  and  by  the  fifth  week  had 
disappeared.  After  a  protracted  and  extremely  severe  illness  the 
woman  finally  recovered  from  the  splenic  abscess,  and  has  since 
remained  free  from  any  symptoms  of  exophthalmic  goitre. 

In  myxttdema,  cretinism,  etc.,  it  is  well  known  that  the  spleen 
is  frequently  enlarged,  suggesting  that  there  is  some  relation  between 
this  organ  and  the  thyroid  body.  That  the  splenic  extract  is  not 
inert  is  shown  by  the  discovery  of  Oliver  and  Schafer,  that  its  intra- 
venous injection  in  the  dog  produced  a  fall,  followed  by  a  marked  rise, 
in  the  arterial  pressure. 

We  have  used  the  splenic  extract  in  various  cases  of  exopktliabnic 
goitre,  and  have  found  that  two  practical  difficulties  attend  its  admin- 
istration. If  it  be  given  by  the  mouth  in  sufficiently  large  doses  lo 
produce  distinct  effect  it  is  very  apt  to  cause  nausea  and  sick  stomach. 
If  it  be  given  hypodermically  it  frequently  causes  local  abscesses. 
The  few  trials  we  have  made  of  it  indicate  that  it  is  at  least  worthy  of 
being  essayed  in  this  intractable  disorder.  Clark  has  found  the  extract 
of  spleen  useful  in  cases  of  insanity  dependent  on  physical  exhaustion, 
as  in  puerperal  weakness  or  anemia. 

ANTITOXINS. 

As  a  result  of  growth  of  pathogenic  bacteria  in  the  animal  system 
there  are  produced  two  substances  known  as  toxins  and  antitoxins. 
A  toxin  is  a  substance  produced  by  the  bacterial  growth  which  is 
harmful  to  the  host  and  generally  speaking,  therefore,  favors  the 
growth  of  the  bacteria.  The  antitoxin  is  a  substance  which  tends  to 
restrict  the  growth  of  the  bacteria  or  to  neutralize  the  harmful  effects 
of  their  growth.  It  appears  to  be  the  defensive  reaction  of  the  system 
Against  the  bacteria.  The  therapeutic  uses  of  toxins  are  considered 
in  the  article  on  opsonins  (p.  414). 

The  mode  of  action  nf  the  antitoxin  in  infectious  diseases  has  been 
[he  subject  of  a  large  amount  of  surmise  and  study,  but  while  a  num- 
ber of  interesting  theories  have  been  suggested,  notably  that  of  Ehr- 


408 


GENERAL  REMEDIES 


lich,  it  must  be  confessed  that  we  have  no  positive  knowledge  ot  the 
manner  in  which  this  substance  acts  in  Infectious  diseases.  It  seems 
probable  that  the  actions  of  different  serums  are  not  the  some.  If 
antitoxin  be  given  to  an  animal  suffering  from  an  Infectious  disease 
due  to  local  lodgement  of  a  pathogenic  germ,  the  first  evidence  of  bene- 
ficial action  is  failure  of  the  germs  to  grow,  though  they  are  not  killed. 

ANTiniPHTHERic  Sebum.  (Serum  Antidipkthericum) ,  Diphtheria 
AntUoxin. — The  U.  S.  Pharmacopojia  requires  (hat  the  antidipheritic 
serum  shall  be  of  the  standard  strength,  expressed  in  units  of  anti- 
toxic power,  established  by  the  U.  S.  Public  Health  and  Morine 
Hospital  Service,  and  it  should  always  be  freshly  prepared,  as  even 
when  preserved  in  the  best  manner  It  gradually  loses  Us  fjower,  the 
annual  loss  varying  from  ten  to  thirty  per  cent.  Although  the  abun- 
dant clinical  evidence  appears  to  demonstrate  beyond  all  doubt  that 
diphtheria  antitoxin  is  an  absolute  specific  in  diphtheria,  it  Is  essential 
that  It  bo  used  early,  us  it  acts  chiefly  by  arresting  the  growth  of  the 
bacilli.  If  the  antitoxin  lie  given  late  In  the  disorder  it  may  arrest 
the  further  growth  of  the  germ,  but  the  patient  may  die,  neverthe- 
less, liecause  the  tisssuea  are  already  fatally  poisoned  with  the  toxin, 
or,  perchance,  have  already  undergone  an  irreparable  degeneration. 
Again,  there  is  in  every  bad  case  of  diphtheria  after  the  first  twenty- 
four  hours  a  general  septic  Infection:  so  soon  as  lodgment  has  been 
fairly  effected  by  the  LolHer  bacillus,  and  local  tissue-change  set  in, 
streptococci  and  other  septic  germs  begin  to  develop  rapidly  in  the 
dying  tissues,  and  very  soon  give  origin  to  a  general  septic  infection, 
which  Is  most  fatal  cases  of  diphtheria  is  an  important  factor  In  the 
causation  of  death.  Evidently  a  Loffler  bacillus  antitoxin  is  useless 
against  a  streptococeua  toxin. 

The  aK-^olute  importance  of  the  early  use  of  the  antitoxin  during 
diphtheria  Is  very  evident.  There  are  very  few,  if  any,  well-observed 
cases  of  diphtheria  on  record  in  which  it  has  been  positively  deter- 
mined that  the  antitoxin,  administered  during  the  first  few  hours 
after  the  outbreak  of  the  disease,  has  failed  to  bring  about  a  cure. 
On  the  other  hand,  statistics  seem  to  show  that  if  the  injection  be 
postponed  to  the  fifth  day,  the  mortality- rate  is  not  reduced  by  the 
use  of  antitoxin.  Our  modern  municipal  scientific  methods,  not- 
withstanding all  their  laudations,  are  liable  to  become  causes  of  death. 
A  case  of  suspected  diphtheria  presents  itself  to  the  practitioner; 
already  the  child  has  been  sick,  It  may  be.  one  or  two  days.  A  cul- 
ture-tube is  prepared,  sent  to  the  municipal  laboratory,  examined, 
and  the  result  sent  back  to  the  practitioner,  who  then  goes  to  see  the 
patient.  It  is  very  fortunate  if  not  more  than  one  day  is  lost  In  this 
way,  and  the  loss  of  those  hours  may  well  mean  the  loss  of  life,  for 
the  time  has  elapsed  during  which  the  antitoxin  would  best  act. 
There  is  no  reason  at  present  for  believing  that  the  antitoxin  used  in 
moderate  quantity  does  harm  when  the  child  has  not  diphtheria. 
When,  therefore,  any  case  presents  the  clinical  aspect  of  diphtheria 
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antitoxin  should  be  used  at  once.     For  educational  purpoaes.  and 
>r    rendering   definite   our   knowledge,    the    munit'ipal   laboratories 
very  useful;   for  purposes  of  treatment  the  less  attention  paid  to 
sm   probably  the  better  for  the  patients. 

The   greatest  danger  after  that  of  not  using  diphtheria  antitoxin 

rty   enough  is  that  it  be  not  given  freely  enough.     The  ordinary 

of   diphtheria  antitoxin  for  an  adult  is  from  two  thousand  to 

five  tHousand  unite,  according  to  the  severity  of  the  case.     In  very 

^Brulerit,  cases,   however,  it  may  be  advisable  to  exceed  this  dose, 

Hnce  frequently  when  the  ordinary  quantity  fails  a  dose  of  ten  thous- 

^bd  to    twelve  thou.sand  units  proves  efficacious.     Hince  the  injections 

are  practically  harmless,  it  seems  better  to  eiT  on  the  side  of  too  large 

than  too  small  dosage,  although  Musser  lias  recommended  the  use  of 

HDmparatively  small  doses  of  five  hundred  to  one  thousand  units 

Hepeated  at  frequent  intervals  every  six  hours.     It  is  affirmed  that 

^pie  milder  method  is  less  likely  lo  be  followed  by  disagreeable  auti- 

Hoxin    symptoms;    but  as  these  disagreeable  symptoms  are  of  Utile 

Hanportance,  the  superior  promptness  and  certainty  and  the  avoidance 

of  frequent  disturbance  of  the  patient,  which  attend  the  more  heroic 

sthoU,  seem  to  us  to  make  it  preferable. 

*he   dose   of   antitoxin   for   children   should    be   proportionately 

'h    larger  than   in   adults,   and   tlie   American   Pediatric   Society 

"ninends  that  in  children  over  two  years  of  age,  in  eases  of  mod- 

^te    severity,  from  fifteen  hundred  to  two  thousand  units  should 

>rm  the  initial  dose;   in  children  under  two  years,  quantities  up  (o 

16    thousand  units  may  be  given. 

Ant.idiphtheric  serum  is  also  serviceable  as  a  prophylactic  in  well 
arsons  who  have  been  exposed  lo  the  infection.     In  this  case  the 
lose  should  be  from  500  to  1000  units. 

The  use  of  antitoxin  in  any  case  of  diphtheria  should  not  interfere 
ith  the  usual  local  and  general  treatment. 

The  antitoxin  solulion  should  !>e  injected  deeply  into  the  buttocks 
or  oac{(  with  every  possible  antiseptic  precaution. 

In  most  cases  the  injection  of  the  antitoxin  is  followed  in  a  very 
few  hours  by  a  fall  of  temperature  and  a  decrease  of  the  local  diph- 
^tberitic  symptoms.  Occasionally,  but  not  usually,  this  ameliora- 
tion  jg  preceded  by  a  temporary  rise  of  temperature.  Sometimes 
ithe  disagreeable  symptoms  produced  by  the  injection  appear  in  a 
^Uetv  houpg;  perhaps  more  commonly  they  are  not  developed  until 
^prom  Qj^  Jo  ni^g  days;  and  it  is  even  affirmed  that  they  may  be 
y^^  *yed  to  nine  weeks,  and  that  they  have  led  to  the  mistaken  ding- 
^*^  of  scarlet  fever  or  other  exanthema.  The  characteristic  symp- 
^j^  are  rise  of  temperature,  with  eruption  upon  the  skin,  and  rarely 
filing  and  pain  in  the  joints.  The  skin  eruption  may  be  purely 
L  ■^^'lematous,  is  often  scarlatinoid,  and  perhaps  as  frequently 
^^^hiid,  and  sometimes  it  takes  the  form  of  a  severe  urticaria. 
*^he  unpleasant  effects  which  follow  the  injection  of  diphtheria 
*loxin  seem  to  be  due  rather  to  the  introduction  of  the  foreign 
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serum  into  the  blood,  than  to  the  antitoxin  itself.  The  attempt  has 
been  made  to  prepare  an  antitoxin  which  shall  be  free  from  these 
poisonoua  albuminous  bodies.  The  methods  employed  are  based 
upon  the  fact  thai  the  antitoxin  is  in  the  nature  of  a  globulin  and  is 
precipitateti  from  the  blood  serum  by  a  saturated  solution  of  ammo- 
nium sulphate,  while  moat  of  the  album' nous  bodies  in  the  blood 
serum  are  not.     (See  Park  and  Throne.) 

Tetanus. — Despite  the  vigorous  claims  of  various  scientific  author- 
ities concerning  ihc  value  of  tetanus  antitoxin,  the  results  with  this 
method  of  treatment  have  not  been  very  brilliant.  Goodrich,  in  a 
collection  of  two  hundred  and  twenty-six  reported  cases,  found  that 
sixty-four  per  cent,  of  those  treated  by  other  methods  recovered,  and 
only  sixty-three  per  cent,  of  those  treated  by  antitoxin.  The  pub- 
lished mortality  of  other  authors  who  have  employed  tetanu.s 
antitoxin  varies  from  thirty-five  to  sixty  per  cent. 

In  the  laboratory,  tetanus  in  the  lower  animals  can  be  cured  with 
almost  absolute  certainty  by  the  proiwr  use  of  antitoxin.  The  causes 
of  the  discrepancy  between  laboratory  and  practical  results  have 
been  pointed  out  by  Tsuzuki.  This  author  found  that  tetanus  anti- 
toxin was  capable  of  saving  mice  only  when  the  dose  of  the  toxin 
was  not  more  than  two  or  three  times  the  minimum  fatal  dose,  and 
when  the  antitoxin  was  injected  within  six  hours  after  the  adminis- 
tration of  the  toxin.  He  further  found  that  the  antitoxin  had  much 
more  effei't  if  injected  in  the  neighborhood  of  the  inoculation  with 
the  toxin  than  when  administered  subcufaneously  in  another  part 
of  the  body. 

It  is  very  evident  from  these  results  that,  in  cases  of  human 
tetanus,  where  the  virulence  of  the  infection  is  unknown  and  where 
there  is  usually  a  considerable  amount  of  toxin  in  the  system  before 
the  outbreak  of  the  symptoms,  tetanus  antitoxin  cannot  be  expected 
to  rank  as  an  infaUible  cure  for  this  disease.  Nevertheless,  especially 
in  those  cases  which  are  seen  early,  the  immediate  use  of  antitoxin, 
since  it  need  not  interfere  with  other  methods  of  treatment,  appears 
to  be  advisable.  There  ts  also  much  evidence  of  its  value  as  a 
prophylactic. 

The  United  States  Marine  Hospital  Service  has  established  a 
unit  for  antitctanic  serum  which  is  compulsory  for  American  makers 
of  serum.    The  dose  is  from  2000  to  5000  of  these  units. 

Streptococcun  InfeeHorui. — The  streptococcus  antitoxin  has  been 
recommended  in  the  treatment  of  crysijielas,  puerperal  sejiticenn'a,  and 
similar  conditions.  The  reports  of  the  results,  however,  do  not  seem 
tn  be  very  encouraging.  In  three  hundred  and  fifty  cases  collected 
by  the  American  Gynecological  Society,  the  mortality  in  puerperal 
sepsis  treated  with  streptococcus  antitoxin  was  thirty-three  per  cent., 
which  is  no  less  than  the  ordinary  mortality  rate  in  these  cases.  It 
is  evident  that  a  streptococcus  antitoxin  can  prove  of  no  value  in 
staphylococciiH  infections.  Streptococcus  antitoxin  has  also  been 
used  in  the  treatment  of  secondary  infections  with  the  streptococcus 
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occurring  in  diphtheria  and  Bcarlel  fever.  There  is  no  generally  rei-og- 
nized  unit  of  streptococcus  antitoxin,  and  therefore  cannot  be  any 
definite  dosage;  so  thut  the  practitioner  can  only  follow  the  directions 
given  with  the  antitoxin  aerum  by  the  manufacturing  firm. 

Cholera. — Lazarus  discovered  that  the  blood -serum  of  human 
beings  who  have  recovered  from  an  attack  of  Asiatic  cholera  posseaseB 
properlies  which  render  it  capable  of  protecting  unimiila  from  fatal 
doses  of  the  spirillum  of  Asiatic  cholera.  He  regarded  this  substance 
as  being  of  the  nature  of  an  antitoxin,  and  the  protective  action  of  the 
human  serum  as  similar  to  the  antitoxin  of  diphtheria,  tetanus,  etc. 
The  studies  of  R.  Pteiffer,  however,  have  shown  that  the  principle 
contained  within  the  blood-serum  is  not  of  the  nature  of  an  antitoxin. 
but  is  bactericidal;  it  acts  by  causing  rapid  dist integration  of  the 
introduced  cholera  organism,  and  thus  prevents  the  rapid  multipli- 
cation that  brings  about  the  death  of  the  exposed  animal.  A  few 
minutes  after  the  simultaneous  introduction  of  the  cholera  vibrio 
and  of  the  blood-serum  into  the  peritoneal  cavity  of  small  animals, 
such  as  the  guinea-pigs,  the  micro-organisms  begin  to  disintegrate, 
and  very  soon  they  are  completely  destroyed. 

Pfeiffer  also  showed  that  dead  cholera  organisms  are  still  toxic  and 
capable  of  acting  similarly  to  the  living  germs.  Haffkino  has  origi- 
nated a  method  for  the  immunization  of  human  beings  again.st  cholera; 
he  cultivates  the  germ  in  bouillon,  and  after  a  certain  growth  has  been 
obtained,  beats  sufficiently  to  kill  the  germ  without  completely 
destroying  the  cholera  poison  which  adheres  to  its  body,  and  which 
is  a  very  sensitive  substance.  Injections  of  such  cultures  in  human 
beings  are  followed  by  a  local  reaction  and  febrile  movements  and  the 
appearance  of  a  protective  substance  in  the  blood-serum  in  man 
similar  to  that  present  after  an  attack  of  the  disease.  Two  injections 
are  commonly  made  at  the  interval  of  about  a  week,  after  which  the 
protection  of  the  individual  is  believed  to  Ijc  complete.  This  method 
has  been  applied  on  a  large  scale  in  India,  and  apparently  with  a 
meajjure  of  succe.ss. 

//a^J-'ei-CT.— Dunbar's  Hay  Fever  Antitoxin  is  at  present  obtained 
by  inocculating  healthy  horses  with  a  toxin  obtained  from  the  pollen 
of  certain  flowering  grasses  and  plants.  Dunbar  in  1903  isolated  from 
the  pollen  an  active  toxin  the  exact  nature  of  which  he  could  not 
determine  further  than  saying  it  was  a  toxalbumin.  Hay-fever 
patients  showed  a  marked  reaction  to  this  toxin,  at  any  time  of  the 
year,  if  it  was  brought  in  contact  with  the  mucous  membrane  or 
injected  subcutaneously  and  these  attacks  were  instantly  relieved  by 
the  application  of  the  antitoxin. 

When  Dunbar's  antitoxin  was  first  used  In  America,  the  reported 
results  by  Mayer,  McCoy  and  others  were  so  favorable  that  the  use 
of  the  trcjilment  rapidly  spread.  In  the  year  1904,  the  resultH 
obtained  were  not  so  favorable  and  the  use  of  the  antitoxin  rapidly 
sank  in  popularity.  This  difference  in  results  is  probably  dependant 
on  the  difference  between  European  hay-fever  which  occurs  in  the 
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early  summer  and  the  American  type  which  occurs  in  the  law  Sun 
or  early  Fail.  The  first  cases  in  this  country  were  treate4  hy  an  sutiJ 
toxin  especially  prepared  by  Dunbar  and  his  assistants  from 
weed  pollen  and  sent  to  a  few  weil-known  specialists.  In  the  i 
of  1904  the  product  obtained  was  that  produced  by  Schimnirii 
Co.,  from  flowering  grasses  and  was  used  promiscuously  witttntt 
attention  to  detail.  From  the  results  of  1903  and  1904,  it  scerastlut 
in  America,  the  antitoxin  to  be  of  any  value  must  be  prepamlftOB 
[the  pollen  of  goldenrod,  ragweed  or  one  of  the  toxic  plants  vHA 
(bloom  late  in  the  summer.  In  exceptional  cases  of  mild  hay-(e?er, 
i  frequently  called  rose  cold,  the  antitoxin  prepared  from  the  grutn 
is  more  efficient.  The  results  of  the  summer  <if  190.5  confirm  thii 
assumption  and  since  the  antitoxin  prepared  by  Schimmell  A  Cm*- 
pany  was  put  on  the  market  and  more  attention  ^ven  to  Iht 
treatment  in  details,  the  results  were  very  favorable. 

The  present  status  of  the  antitoxin  treatment  of  hay-fever  is  Ihil 
in  the  majority  of  cases  of  true  hay-fever  in  which  the  attacl;  liftpw 
about  the  second  week  in  August,  the  careful  use  of  the  antitmiu 
will  give  more  or  less  benefit.  To  obtain  the  greatest  relief  the  treif- 
ment  should  begin  4  or  5  days  before  the  expected  attack  ami  kwp 
up  regularly  throughout  the  whole  hay-fever  season.  Referencal" 
the  literature  may  be  found  in  the  article  of  H.  W.  Loeb, 

B-ubonic  Plague. — Pest. — The  discovery  by  Yersin.  in  IS94,  otlit 
bacillus  of  the  bubonic  plague  has  caused  protective  measiuw !"  1* 
employed  in  combating  that  disease.  Several  methods  ace  mv\t 
use;  that  of  Yer.'^in  consists  in  the  immunization  of  horses  or  rtte 
liirge  animiils  to  injcctiuns  of  the  plague  hacillu.'',  and  the  use  "^^^ 
blood-serum  olilained  from  thpse  animals  in  a  manner  similar  i'lVt 
employment  of  the  antitoxin  of  diphtheria. 

Hjiffkine'M  niclhod,  whii'h    lias   boen   used  on  a  kirger  scale,  w^ 
apparently  with  less  doubtful  results  than  that  of  Yersin,  is  in  ptii- 
ciple  similar  to  the  protective  inoculation  for  cholera.   Bouillon cultuiw 
of  the  plague  bacillus   (the  organisms  being  obtained  directly  in* 
human  cases  of  the  plague)  are  incubated  for  about  two  weeks.  Ttt 
bouillon  is  finally  heated  lo  60"  C,  for  about  twenty  minutes,  iaotda 
to  kill  the  bacillus,  after  which  half  of  one  per  cent,  of  phenol  is  addfJ 
in  order  to  preserve  the  serum  from  accidental   contamination  t? 
micro-organisms.     The  injections  are  made  into  the  soft  tissues  m 
the  thigh,  the  entire  culture  being  used.    Two  injections  are  usually 
employed,  at  intervals  of  six  days.     The  symptoms  are  elevation  ol 
temperature  and  swelling  about  the  point  of  inoculation,  most  markfi 
after  the  first  injection.    The  second  inoculation  is  believed  to  give 
pr<ite<'tion.     The  statistics  gathered  from  India,   where  the  plagi" 
has  prevailed,  are  highly  encouraging  iis  to  the  value  of  this  pro- 
cedure.    The  serum  is  of  no  use  in  the  treatment  of  developed  cao* 
of  the  plague. 

Another  method  of  pn>tcction  which  is  being  employed  is  that  of 
Lustig,  who   imxiuces  from  the  dead   plague  bacillus,  by  treatment 
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with  acids  and  then  alkalies,  a  nucleo-proteid,  whose  inoculation 
into  animals  and  human  beings  gives  active  immunity  to  the  plague 
organism.  The  blood-serum  from  animals  so  immunized  may  be  used 
in  the  treatment  of  the  developed  plague;  or,  injei;ted  into  healthy 
human  beings,  affords  a  passive  immmiity  which,  however,  endures 
only  a  few  weeks.  It  is,  therefore,  capable  of  use  in  protecting  for 
a  short  time  a  community  exposed  to  the  plague,  although  less  reli- 
able than  Haffkine's  serum.  Its  advantage  is  that  it  affords  immediate 
protection,  whereas  the  other  means  employed  require  a  number  of 
doses  before  the  protective  action  appears. 

The  blood-serum  of  human  beings  and  animals  who  have  with- 
stood injections  of  the  plague  bacillus  possesses  agglutinating  prop- 
erties for  the  plague  organisms;  (his  agglutiualion,  however,  does  not 
api^ear  early  in  the  infection,  bul  is  a  phenomenon  of  convalescence. 
Its  usefulness,  therefore,  in  the  diagnosis  of  plague  is  doubtful, 

Snakc'poisoniTig. — ijcwall  appears  to  have  been  the  first  to  demon- 
strate the  possibility  of  producing  immunization  against  the  venom 
of  serpenis,  having  proved  as  long  ago  as  1S87  that  it  was  possible 
by  a  series  "f  inoculations  of  increasing  intensity  temporarily  to 
immunise  pigeons  against  the  rattlesnake-ptjison. 

The  serum  of  the  blood  of  the  artificially  immunized  animal  has 
been  found  to  be  of  remedial  value  in  snake-poisoning,  and  has  l>een 
put  upon  the  market  commercially.  Its  use  as  a  prophylactic  is 
justifiable  only  in  certain  conditions  when  there  is  iibout  to  be  an 
extraordinary  exposure  to  a  possible  snake-bite,  since  the  immunity 
it  confers  lasts  only  for  a  short  time.  The  value  of  the  serum  as  a 
curative  agent  has,  however,  been  proven  not  only  in  the  laboratory 
but  also  in  a  number  of  recorded  cases  of  snake-bite ;  so  that  it  should 
be  carried  by  those  whose  duties  or  desires  lead  them  into  tropical 
countries  where  poisonous  serpents  alx>und. 

.\ntitoxin  for  Boake-venom,  suggesled  almost  siiiiuliaiiiMiuHly  by  Pliisalix  and 
BertraDd,  and  Calnielte,  wits  firal  pntcticaUy  prepared  by  Culii)ett«.  Am  was  origi- 
naJly  shown  bj  Mitchell  and  Rcichert,  entikc-veiioni  contains  two  toxic  subulanL-cfl — 
a  local  and  a  constitutional  poison.  The  senun  of  Caimette  is  prepared  from  cobra- 
vpnooi,  which  contains  comporutlvcly  httlc  of  (he  loi^l  irritant,  and,  according  lo 
McFarland,  immunizes  only  against  the  gcncmlly  acting  element  of  snake-vcnoini. 
Poisons  of  the  Anierioun  mukes,  hucIi  ob  the  rattlesnake,  Ilie  moccasin,  etc.,  are 
mostly  higlily  irritating  venenes.  In  an  elTort  to  produce  nn  antitoxin  nliich  would 
lie  efficacious  a^inst  these  serpents,  McFurland  was  unHUccetiHful  in  prifducing  an 
immunity  in  the  hotve  to  the  local  irritant  action  of  the  poison,  although  he  obtained 
&  Benira  which  overcame  the  eonalilutionul  effect  of  these  venoms,  Alihough 
CUn>Ftle  claims  tliat  his  antitoxin  in  clhcacious  not  only  aguinst  various  eerpent- 
fwiaons,  but  against  scorpiun-t>itcs,  McFarlund  ho:^  Kliown  (lutl  although  it  destroys 
I  lie  nerve-depressant  poison  it  does  not  overcome  the  eHecU  of  a  great  local  irrila- 
lion  which  is  caused  by  such  venotns  as  rattlesnake-poisoning,  and  is  not  a  sure 
lifc-BUving  remedy.  More  recently  Noguchi  haa  succeeded  in  obtaining  a  latUc' 
bnake  antivenin.  Fraser  asserts,  however,  that  the  dose  of  antivenin  tequired  la 
kSord  an  efficient  degree  ot  immunity  is  so  hirge  as  lo  make  it  impmcticalile  in 
human  poisoning.  He  claims  that  3S0  C,c.  arc  tieccasaiy  to  cure  a  ouud  of  one 
hundred  and  seventy  pounds  weight;  the  ordinary  quantity  recommended  is  15 
to  »  C.c, 


p 


tAL  REMEDIES 

As  the  result  of  experimenta  by  various  observers,  it  has  been 
established  that  venomous  serpents  are  poisoned  by  snake-venom 
only  with  the  greatest  difficulty;  that  the  ordinary  non-poisonous 
snakes  share  this  immunity  to  a  distinctly  less  degree;  and  that 
certain  of  the  higher  animals,  notably  the  mongoose,  are  distinctly 
resistant  to  the  poison.  It  is  probable  that  the  immunity  in  the 
higher  animals  is  an  inherited,  "acquired  character,"  due  to  the 
repeated  survival  of  generations  of  bitten  animals,  the  immunity  of 
the  individual  being  partially  transmitted  to  the  offspring. 

According  to  ihe  reports  of  missionaries,  the  various  compounds 
prepared  by  the  "witches"  in  Africa  for  the  cure  of  snake-bite  have 
the  liver  of  the  serpent  in  their  combination;  and  T.  R.  Fraaer,  of 
Edinburgh,  has  experimentally  proved  that  the  bile  of  poisonous 
serpents  is  a  very  active  antidote  to  the  poison,  neutralizing  the 
venom  when  mixed  with  it  in  equal  quantities.  Even  the  bile  of 
ordinary  snakes  has  a.  feeble  antidotal  power.  When  after  a  bite  it 
is  possible  to  kill  the  snake,  all  of  its  bile  should  be  injected  into  the 
immediate  neighborhood  of  (he  wound. 

OPSONINS. 

In  1903  Sir  Almoth  Wright  announced  the  discovery  that  for 
phagocytosis  to  take  place  there  was  necessary  certain  constituents 
in  the  blood  serum  which  he  assumed  acted  upon  the  bacteria  to 
prepare  them  for  leucocytic  destruction.  These  bodies,  the  nature 
of  which  is  not  yet  definitely  proven,  were  by  him  called  opsonins, 
Wright  and  his  followers  have  furlher  shown  that  in  certain  condi- 
tions the  amount  of  opsonin  in  (he  blood  may  become  markedly  re- 
duced so  that  phagocytosis  takes  place  much  less  actively  and  the 
body  becomes  correspondingly  more  susceptible  to  bacterial  invasion. 
The  figures  indicating  (he  power  of  the  blood  serum  to  render  bacteria 
destructible  by  leucocytes  in  comparison  to  the  activity  of  normal 
serum,  is  known  as  the  opsonic  index.  The  opsonic  index  may  fre- 
quently be  greatly  increased  by  various  appropriate  measures,  one 
of  the  most  potent  of  which  is  the  presence  of  bacterial  toxins 
in   the   blood. 

From  these  observations  there  has  arisen  in  the  last  few  years  a 
new  method  of  treating  infectious  diseases  by  injection  of  emulsions 
of  dead  bacteria.  It  is  perhaps  hardly  accurate  to  speak  of  this  method 
as  new  as  it  has  been  employed  for  many  years  in  the  treatment  of 
tuberculosis  and  is  very  similar  to  that  employed  by  Haffkin  as  a 
protection  against  cholera.     (,See  page  411.) 

As  pointed  out  by  Ross  there  are  three  classes  of  cases  of  bacterial 
infections  presenting  low  opsonic  indices.  The  first  of  these  com- 
prises local  infections  in  which  the  bacterial  products  have  not  entered 
the  general  circulation  and  there  is,  therefore,  lacking  the  reactive 
stimulation  of  the  general  system.  The  second  group  comprises 
cases  in  which  the  bacterial  invasion  of  the  general  system  is  so  great 
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as  to  apparently  overwhelm  the  opsonogenic  powers  of  the  eystem. 
The  third  class  of  cases  includes  those  of  such  low  vitality  that  they 
are  not  able  to  react  to  the  stimulant  Influejice  of  the  toxins.  Mani- 
festly it  is  only  in  the  first  group  of  cases  that  the  treatment  of 
bacterial  inoculations  can  be  expect^  to  give  beneficial  results. 

This  group  of  cases  includes  first,  a  large  number  of  bacterial 
skin  diseases,  as,  lurujiCiUasi.s,  acne,  sycosis,  and  the  like.  Secondly, 
localized  infections  by  pyogenic  organisms,  as  carbunclea,  boils  and 
walled  abscesses.  And  finally,  early  cases  of  pulmonary  tuberculosis 
in  which  the  disease  assumes  a  local  infection  of  the  lungs  rather  than 
a  systemic  morbid  process.  The  treatment  of  tuberculosis  by  means 
of  the  toxins  of  the  tubercle  bacilli  was  introduced  by  Koch  many 
years  ago.  His  method  was  later  modified  so  that  instead  of  the  to.vin 
the  bacteria  themselves  previously  devitalized  by  heating  were 
injected.  The  method  has  been  commended  by  various  clinical 
authorities,  notably  Von  Ruck,  but  has  become  especially  popular 
since  the  explanation  of  the  modus  operandi  was  offered  by  Wright's 
opsonic  theorj'.  While  the  results  from  the  injection  of  tuberculin 
have  not  been  so  brilliant  as  opsonic  therapy  in  some  other  infections 
yet  the  trend  of  evidence  to-day  is  that  it  possesses  distinct  value  in 
certain  cases,  especially  in  the  early  stages.* 

Apparently  the  opsonins  are  specific,  that  is,  for  each  different 
variety  of  bacteria  there  is  necessary  for  phagocytosis  to  occur,  the 
presence  of  a  definite  element  in  the  blood  so  that  the  opsonic  index 
may  be  very  high  for  one  organism  and  low  for  another.  While  it  is 
impossible  in  a  work  of  this  character  to  go  into  the  detailed  descrip- 
tion of  the  opsonic  therapeutic  method,  we  will  briefly  mention  the 
general  principles  involved.  It  is  first  necessary  to  determine  the 
opsonic  index  of  the  patient  for  the  infection  from  which  he  is  suffer- 
ing. For  this  puriwse  the  micro-organism  which  is  the  cause  of  the 
trouble  is  cultivated  on  an  ordinary  media  and  an  emulsion  of  definite 
strength  is  made.  The  patient's  serum  is  obtained  from  a  blood  clot 
and  added  to  a  mixture  of  washed  leucocytes  and  bacteria,  and  the 
number  of  bacteria  (ound  within  the  leucocytes  counted.  A  similar 
operation  is  performed  using  serum  of  a  healthy  individual  with  all 
other  conditions  precisely  similar,  and  the  figures  compared.  A 
culture  is  then  made  of  the  bacteria  and  heated  to  a  temperature 


of  60°  to  70°  C.   (140°  to   150° 


to  kill  the  bacteria,  and  doses 


of  several  million  dead  bacteria  injected  subcutaneously.  It  is  gen- 
erally preferable  to  employ  cultures  made  from  bacteria  obtained 
directly  from  the  patient,  although  if  the  species  of  bacteria  is 
definitely  known  the  same  variety  obtained  from  other  sources  may 
be  employed. 


I 


*  Tub»roulia  ii  >!»  Ivip^ly  wd  aa  a  duiinuiic  RiMnm  by  ifae  vripntiKriuir  and  oHaflioiully 
In  hmua  mediciDV-  When  iubtrcului — that  i^  tiitwrruLar  [o?iin — ia  Laiedml  iDto  the  blcM>d  in 
eartaiD  mukll  qiiaA[ity.  it  prodiltr?  □»  febnle  iractioik  m  Xhr  nutmal  iEtJividLial  bfrauew  llirre  in 
tMK  eaonfh  of  U  prrtpnt  in  lh«  nynKftn.  If.  bowevvr.  (he  mjccMKl  laxm  W  dJilnt  To  n  lox'iu  »hich 
faa*  been  nreviouity  prorluc^  m  the  bcwly.  and  hhich  i^  nlrradv  in  the  blood,  tho  lACitifBle 
*ninurk1  Will    Tv   rapablo  of    piodacinfE  a  L^clko   f«vrr,  which  will    demon^lTate   Thr   cXut«iD»  of  % 
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PHOSPHORUS. 


A»D*-JT Joum.  d«  UW.  de  Btuxelles 
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Bambkbueu ^'.  A.  F.  A..  Juua  IBTZ. 
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1S72. 
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VilKUMi.o Dia    PMlinloK.    Allfniln>n»n 

dar   Katinn  Iki   Phn^ptibr- 

vrrilid.,      ft.      PtUIrbutK 

1N9L!. 

VKTT.H V.  A.  p.  A.,  liii.  1813. 
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WK'iNKH.    .  V.  A.  1'.  .v..  June  22.  1872. 
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Wmii.uiiiiitTii  ....7:  p.  <■-,  IWKi,  xliv.  7*. 
W.  M.  W.,  M«y    I8S4. 

ARSENIC. 

At.kiandi-h     Tllesi^  Biw.l»u.  1889. 

BKHiiKBos  unci  1,>;HAiTHi:.    Hrit.  ami  tor.  Mail. 

Cliir,  Upv.,  1S71.  xKiii. 
BfiTTU.iNN Bailr.   1.   Patli-  Anat.,  I'lc. 

x\iii, 
BoHK Imliaii     Mnl.     (]■■..     1802 

BnooKf ».  M.  j!.  IWH,  ii.  BfiO. 

riilTTKsnt.N"  Hnd  Ci'iiMtsH     H.  L.  P.  C  Y..  ii. 
C\)KMr,     .- t^fw.  M<V!.  d<T"  Il6p..   J*iirii,, 

Nvii.  379. 
(Vnia  and  I'NTh.Biimiuf.n.  .A.  K.  P.  P.,  ii. 

I><1WNJK Inrlian  MtM.  Joum.,  1872. 

Ehi.ii'ki  and  Rtiialkis,  .  Arrli.  f.  Pnycli..  1801- 

02.  xxiji. 
fiBtoL fit.  MM.  dan  Hfip..   Pari-. 

ivii.  321. 
Fi  \^[>IN    and     D\sni.K.  .Husamanii.  To.\ic*>1' 

a(i«.  SZ3. 

KuiKr.ii S,  Jb..  dviii.  13. 

(IRUIIL  and  JlciKi.tB.   V.  A.  P.  A.,  liliv.  213. 
liorruANN.  V.  A.  1'.  A..  1.  4,10. 

liiBKHT-<l"iuiii  VBK,  .IV«  Suila"  da   I'Empoi- 

fim,  Ar-<'n,.  Pari-,  18S1. 


jACiaoN A.  J.  H.  B.,  July,  1868. 

Kabajau Tardieu.  Bur  I'EnipoiHioiw- 

manl.  336, 
KDbleh Brit,    and    For,   Bird.  Chir. 

Rev,.  187a  liv.  638. 
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1SB8,  ciiii. 
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KlNaKR  and  Mi'hbell.  .J.  P..  i.  217. 
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1873,  173. 
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03,  viii. 

Tahjik (juy  H.  R.,  1804.  3  b..  \.  227. 

ViBrHow V.  .\.  P.  .K.,  ilvii. 

Wood B.  H,  >>.  J.,  1BB3,  exxviii, 

Woon B.  M.  8.  J..  1888,  cxix. 

CACODYLIC  ACID. 
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ll>:rrT>«. A.E.  P.  P..  1901,  xlvi. 
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BiNET B.M.8,  R.    1801. 

Blaiier  und  Kluhfet.  .R.  Mad..  1888^  viii. 

heilk.,  1808. 
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Ki,kiiper»:h- V.  A.  P.  A.,  1889,  exviii. 

I.AXUKM Wian.    Mad.    Jshrb.,     188J 

478, 
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ViBcnow B.  K.  W.,  1888,  xxv. 
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REPERBNCES  (Continutd). 


IODINE. 


ASTUi A.  E,  p.  P_  1902,  lIvLii. 
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MuMAU. T.  G.,  Feb.,  ISBS. 
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liCHULi ^Iniogi    (I.     I'h)->>ifc.     Unl. 

Sdc.    Erluscn,     189i'98, 
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Tbodwead ..B  A.  R.  B..  ixv. 
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1871. 
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ZalHL Z.  K.  St.,  xxvii. 
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AmcBVTi B,  K.  C  190O.  xwm,  233. 
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ClKBHT W.  M.  W„  1882,  x\iil,  ISO. 

EuBKWi P.  M.  T„  1873,  IV.  4. 
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FAMILY  IV.— ANTIPERIODICS. 


CINCHONA. 

The  trees  comprising  the  genus  Cinchona,  of  which  there  are  many 
species  recognized  by  botanists,  are  handsome  evergreens  indigenous 
to  South  America,  especially  along  the  slopes  of  the  Andes  at  an 
altitude  of  from  five  to  ten  thousand  feet  above  the  level  of  the  sea. 
The  U.  S,  Pharraacopceia  recognizes  the  Cinchona  ledgertana,  calisaya 
officinalis  and — under  the  name  of  cinchona  rubra — the  Cinchona 
succirubra,  as  well  as  various  hybrids  of  these  species. 

It  is  uncertain,  but  improbable  that  the  South  American  natives 
were  acquainted  with  the  medical  properties  of  cinchona.  The  ear- 
liest record  of  its  use  appears  to  be  in  1630,  when  Canizares  who  was 
then  governor  of  Loxa,  one  of  the  divisions  of  Peru,  was  cured  of 
ague  by  its  use.  In  1638,  the  Countess  of  Cinchon,  wife  of  the  viceroy 
of  Peru  was  cured  by  the  bark  and  sent  a  quantity  of  the  remedy  to 
Europe  where  it  was  employed  under  the  various  names  of  "countess 
bark, "  "  Peruvian  bark, "  etc.  In  the  early  part  of  the  lust  century 
it  became  evident  that  owing  to  the  reckless  methods  of  collecting 
the  bark  that  the  natural  source  would  soon  be  exhausted,  and  after 
various  efforts  to  establish  artificial  plantation.%  the  Butch  fmully 
succeeded,  in  1853,  in  starting  a  successful  cinchona  grove  in  the 
island  of  Java.  Since  then  the  free  has  also  been  succeswfuHy  culti- 
vated in  India  and  Ceylon.  Of  the  nearly  ciRhtcen  million  {xiunds 
of  cinchona  bark  produced  annually,  over  fifteen  million  fwunds  come 
from  the  island  of  Java,  and  about  seven  hundred  thousand  pounds 
from  South  America. 

The  official  portion  of  the  tree  is  the  bark,  which  occurs  in  quills 
or  curved  bits  of  various  size,  externally  of  a  grayish  color,  interior 
brown,  and  with  a  very  bitter  and  somewhat  astringent  taste. 

Although  the  cinchona  bark  contains  a  large  number  of  alkaloids, 
only  four  are  present  in  sufficient  proportion  to  be  of  any  practical 
importance.  They  are, — quinine,  rinchoriinr.  cinchonldlne  and 
qtiinidine.  Of  these  the  first  three  arc  official.  The  bark  should 
contain  not  less  than  five  per  cent,  of  total  alkaloids. 

Omdal  Preparations: 

Fluidextractum  Cinchoiue l.'i  to  30  minims  (1-2  C.c.)- 

Tinctura  Cinchoiue  (20  per  cenl.) 1  to  2  fluiJrai'lim.t  (4-8  C.c). 

Tinctura    Cinchona     Composita     (Huxham's 

Tincture)  10  per  cenl.  1  to  _>  fluidrachms  (4-S  C.c). 

Qtiiniiu L'  ti.  5  gwiiLH  (0.i:j-0.3  Cm,). 

Quiniiue  Sulphas 2  to  10  grains  (0.13-0.6  <ini,). 
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Official  Preparations  (CorUinued). 

Quinine  Biaulphas 2  Lo  10  graina  (0.13-0,6  Umi 

Qitiniua;  Hydrobromidum 2  w  10  grains  (0.13-0,6  Gil). 

Quinine  Hydiwhloridum 2  1o  lU  grains  (0,13-0.SGiii(. 

Quinine  Salicylas      2  tn  10  graimt  (O.I*-0,6riiD,), 

CinchonidiniE  Sulphaa 3  ii>  15  gruins  (0.2-1.0  CdlI 

Cinclioninx  Sulphau 3  to  15  gr&iQB  (O.Z-IJ)  Gntl 

QftNiNE  was  first  distinctly  aeparated  from  the  other  ingrtdiaii 
of  the  bark  by  Pelletier  and  Caventou  in  1820. 

The  neutral,  official  quinine  sulphate  occurs  in  light  silky  ctrwk 
soluble  in  seven  hundred  and  twenty  parts  of  cold  or  in  tiiiniJ 
boiling  water,  but  very  freely  so  in  acidulated  solutions.  Tlititlof. 
when  it  is  administered  either  by  the  subcellular  tissue  or  Ij  l!« 
rectum  the  alkaloid  should  be  given  in  the  form  of  the  bisujjilalf 
and  in  distinctly  acidulated  water. 

Physloloeical  Action.— Loco/  Action. — Quinine  is  ifistiBOii 
irritant  to  ihe  mucous  membranes,  but  has  little  or  no  influpDM^ 
the  sound  skin.  It  was  stated  as  long  ago  as  1765  by  Prinfik  itii 
cinchona  bark  itself  is  distinctly  antiseptic  and  has  been  munrwl 
by  Hallier,  Binz  and  others.  More  recent  researches  have  deiae- 
fltrated  that  quinine  is  actively  germicidal,  and  that  in  the  prwponrat 
or  one  part  to  three  hundred  it  will  preserve  for  a  long  tin«Wi 
meal.  milk,  butter,  urine,  albumin,  etc.,  and  will  check  very  laariwH! 
the  alcoholic  fermentation  in  honey  or  in  ayrup. 

According  to  the  cxperimenfs  o{  liinz.  the  krger  [nfusijria,  auph  »a  Pin«"» 
aod  Colpodii,  urc  kiUetl  by  u  solulioii  of  iiiiiiijnc  tif  the  hlreiigih  of  I  in  (iOOiM**- 
alely,  of  1  in  IlKKI  after  some  niinutcM,  of  I  in  20,000  aflcr  wime  hours,  Tpe* 
ordinary  mould  rcnicillium,  upon  Vibriurt  and  Uacteria,  ua  well  xa  upw  ik 
hjgbtr  infusori.i,  fjuinine  aria  wilh  a  similar  fatality.  In  the  cose  of  the  IT*'' 
And  Bacteria  .i  decidedly  stronger  solution  than  the  one  mentioned  is  irquimi" 
-quiet  ijiovemeiil.  Bopliofont.iiric  found  that  u  solution  of  one  per  cent,  wm  b** 
for  a  vigorouK  rapid  action,  and  llml.  some  active  granules  could  even  Iw  fiuni* 
it  after  three  days. 

The  fact  I  hat  fungi  will  ajipear  after  a  time  in  an  ordinary  »I» 
tion  of  quinine  sulphate  demonslrates  that  at  least  upon  someol'^ 
lower  organisms  it  ha.s  but  comparatively  little  influence,  allhuu^ 
on  othcrK  it  acts  with  much  power. 

Ahsor/ilion  and  EHminalion. — Owing  to  its  insolubihty  ia  ^w' 
water  or  alkaline  solutions,  quinine  can  enter  the  body  with  rspiiii'? 
only  under  cirtumstanccs  in  which  it  is  exposed  to  the  solvenl  pi"* 
of  acidti. 

Tiiken  into  the  ytoniach,  the  quinine  salt  ia  dissolved  by  the"" 
gastric  juice;  but  if  it  be  not  absorbed  at  once,  passing  inlo  theiiW' 
tines  it  is  liable  to  be  precipitated  by  the  alkaline  juices  and  the  W 
salts. 
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Quinine  is  eliminated  chiefly  through  the  kidneys,  escaping  iu 
large  part  unohan^ed,  but  probably  in  part  undergoing  alteration.* 

That  Et  considerable  portion  of  iiige8t<id  quinine  can  be  reeovered  from  the 
feces  hoe  been  jirovpii  by  Kcmer  and  other  chemists.  It  Li  probable,  liowever,  (Jial. 
some  of  (his  fecal  quinine  ha*  been  absorlied  and  aubuequently  ciist  out  by  the  liver 
aa  a  very  insoluble  biliary  sail,  niiire  AlherU>iii  and  CioiT.u  found  lliut  when  they 
injeoled  qiiiuine  Into  the  jugular  vein  it  failed  to  appear  in  ihe  bile,  allhougli  when 
given  by  the  moulh  it  was  freely  etiimnated  with  that  necrelioa. 

Aceording  lo  Briquet,  quinine  nuiy  generally  be  toimd  in  I  he  urine  half  an  hour 
after  the  ndminiHt ration  of  a  large  dose.  Its  removal,  aceordlng  to  the  reeearehes 
i)(  Bin*,  goes  on  slowly,  tor  it  is  stated  tliiil  in  six  experimenta  only  u  little  more 
(lian  l.n-o-thirda  of  the  ingeatal  quatitily  vius  excreted  in  the  first  forty-eight  hours, 
f'urther,  De  Renzi,  Vvon,  and  Dietl  liave  found  it  in  the  urine  six  or  seven  days 
after  the  ingestion  of  the  last  dose.  It  in  pro1>able  that  some  of  the  tjuinine  is  ehmi- 
nat«d  through  other  channels  tlian  the  kidneys,  since  Binz  liad  found  it  in  the  sahva 
of  a.  poisoned  dog,  and  Landercr  slates  that  he  has  detected  it  in  the  urine,  sweat, 
tears,  milk  of  nursing  women,  and  in  the  serum  of  dropsical  eiTua ions,  while  Albertoni 
and  De  Renzi  found  it  abundant  in  the  bite  when  it  had  been  taken  by  the  mouth, 
hut"  not  when  it  had  Ijeen  given  hypodennically.  Merkel  discovered  iluit  in  the 
dog  from  eighty-six  to  eighty-eight  [xt  i-ent,.  of  the  c]uinine  escaped  unchatiged 
from  the  kidneys,  the  remainder  being  converted  into  new  substances.  F.  K.  ICIeine 
determined  tliat  29  per  cent,  escaped  through  the  urine  in  tu-cnty  four  hours,  the 
elimination  being  iit  iiM  height  in  aliout  six  hours  ufler  the  taking  of  the  drug. 

As  the  blood  is  alkaline,  a  priori  it  would  be  expected  that  the 
quinine  salt  would  be  precipitated  in  the  blood;  that  this  does  not 
occur  is,  according  to  the  researches  of  Kerner,  due  to  the  eolvent 
power  of  the  carlmnic  acid  in  normal  blood. 

The  authority  mentioned  found  that  one  thousand  parts  of  blood  which  was 
defibrinated  and  deprived  of  its  gases  at  a  tempieraiure  of  36°  C.  dissolved  in  an 
hour  only  0.398  part  of  pure  quinine.  Water  saturated  with  carbonic  acid  gas 
dissolves  the  quinine  sidphal«  pretty  freely;  and  Kerner  also  experimentally  deler- 
uiined  that  when  a  neutral  solution  of  a  salt  of  quinine  is  added  to  a  very  dilut« 
solution  of  sodium  carbonate  no  precipitate  occurs.  It  would  apjiear,  then,  that 
the  quinine  is  held  in  solution  In  the  blood  by  reason  of  the  lixtsely  combined 
carbonic  acid  gas  in  that  fluid. 

The  question  as  to  the  rate  and  completeneBs  of  the  elimination 
of  quinine  is  one  of  great  practical  importance.  It  is  evident  that  it 
ia  both  absorbed  and  eliminated  more  rapidly  when  it  is  given  in 
solution  or  in  the  form  of  the  acid  salt  than  when  taken  in  pill  or 
capsule.  Under  favorable  circumstances,  with  the  dose  not  too  large, 
it  is  probable  that  absorption  is  practically  complete  within  two 
hours  after  the  taking  of  the  quinine  into  the  stomach,  so  that  the 
maximum  effect  of  the  single  dose  is  probably  reached  in  from  one 
to  two   hours.     Thau   determined   that  from  a  third  to  somewhat 

•  G.  Kemer  (Pfagrr't  ArrMv  fer  Phi/wialr-gir.  ISTt))  Mwrt»  lliM  Ih«  quinine  u  exeiWed  h  in 
bji  km* 'rpliiiu»,  iiTicFyBlKlIlftalite  forin.  llv  aipo  hfu  dipravcrni  in  tike  urine  o(  perMiiu  (akiDM  quinine 
A  p«i-ii1iar  fubAluncc.  wjm«riniFJ<  niikorphouN,  "■>n:ipliine^  ut  acirular  pnr^ttk&Tie  i:ryjilal*,  inv  from 
bilicf  EfrJtte,  pc>?«eHinK  the  nuitiinr  LnSoreBceaiVt  wliieh  he  believen  Iu  be  h  ilerivcLtlvD  forrupj  in 
tb«  t>ody  from  iIj,;  inf^vf-led  RikjhIiiiiJr  He  lion  not  been  ubie  Iu  gvi  tUin  "Libntarife  m  «iich  qiiiuilily 
MM  to  Bulyie  u  iir  fiirriipr  oxHimnrt  i(,  but  Eiaa  produmd  il  prinrkpie  {dshi/iin'^l-'juinvf^)  which  he 
IwlieTV^  lob*  identiofcl  with  it  by  Beting  on  quinine  frith  Ihepotaaamtn  p^nnanKftnnie-  AncUboimlo 
Aeri«*  of  expcrim«nle  hBv«  alinwn  that  the  ili}L>^m]tyI-()uininc  if  phynioloBirtiiiy  inert.  This  diliy- 
dr')Tv1<|iijnini^  mUHt  be  produivl  in  Hmjil]  nmiiiintH  if  at  all,  cu  there  if  bbundant  ovidencv  that 
quiiua*  u  laxHely  e^Lonwil  u  iiutniQe  t>ee  Pluirm,  Juum.  and  Tmnt^  ix.  12£). 
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lesa  tlian  half  of  the  ingested  qiiiniDe  escapes  from  the  twdy  in  tin 
first  six  hours,  and  that  tii  the  first  twelve  hours  about  tlirue-fourtlt 
are  excreted.  Welitschkowski  found  an  elimination  of  sixty-fiwpn 
cent,  the  first  day  and  twenty-five  per  cent,  the  second  day.  Prw 
gives  the  second  day  as  the  uBual  final  limit  of  elimination.  We  ttuik 
it  more  than  probable  that  after  a  few  doses  tke  alkaloid  u  pnuUaSt 
Hitninaled  in  forty-eight  haurs,  but  that  when  it  has  l>ecn  pvM  cot- 
tinuously,  or  when  kidney  disease  or  great  feebleness  of  >-irrul>liM 
exists,  tlie  system  may  contain  a  notable  amount  of  the  quinine  fa 
a  longer  period.  The  researches  of  WeUtschkowski  are  in  acconl  ^li 
those  of  Jiirgensen  and  Thau  in  showing  that  in  rardiac  and  rati 
disease  and  in  low  fevers  elimination  proceeds  very  elowly,  u--r  ■ 
the  alkaloid  being  thrown  off  in  the  second  than  in  the  fir«I  niv 
after  its  ingestion. 

Physiological  Action. — Nervous  Systetn. — In  the  lower  uiiii 
large  doses  of  quinine  frequently  cause  violent  epileptiform  ronr 
sions.  Given  to  dogs  in  sufficient  quantity,  it  produces  rmtlMUMi' 
followed  by  muscular  trembUngs,  which  have  been  compared  totk« 
of  paralysis  agltans,  loss  of  power  deepening  into  more  or  lese  nvi' 
plete  paralysis,  great  dyspncea,  and  cerebral  symptoms,  sucli  « 
anesthesia,  blindness,  stupor,  or  violent  delirium,  dilated  pupk 
coma,  and  convulsions.  Death  has  been  shown  by  Heubai-li  U  it 
produced,  at  least  in  the  lower  animals,  by  a  failure  of  the  respirstnm. 
The  cause  of  the  convulsions  in  the  lower  animals  is  imknown.  b 
tlie  frog  quinine  lessens  reflex  activity  probably  by  stimulaiina  !ti. 
spinal  inhibitory  meclianisin  (Setschenow's  centre).  This  :i-i.  ■ 
may  explain  some  of  the  therapeutic  virtues  of  the  drug. 

The  experiments  of  Albertoiu  would  indioate  that  quinine  is  enpolilp  of  n«- 
viilaing  bolli  llie  pigeon  and  dog  after  dcsLrucCion  of  the  cerebrum.  Alilwucbo 
Ihe  frog  it  cauaea  some  temporary  increase  of  reflex  activity  iis  slimulini  kUo 
upon  Iho  conl  ia  not  sufficient  to  account  for  i{a  eonvuUive  octiou.  In  lliia  iww 
tion  the  [act  noted  by  firown-S^uard,  and  confirmed  by  .Uberloni,  that  tlit3> 
ehona  alkaloids  iocreme  the  frequency  of  the  seiEUrea  in  epilepliw,  Lrriox  -^ 
great  interest.  Wlien  given  to  tlie  frog  in  large  doses  quinine  leeseiis  iIibrDv 
apparently  by  the  effect  ujxin  the  spinal  inhibitory  mechanism,  nltbourii  ;>- 
quantities  it  also  lias  a  direct  dcpre^isant  action  upnn  the  motor  cord.  Jakootonl 
has  noted  the  epileptiform  convulsions  in  dogs  from  quinine  and  it  hu  bmc*' 
diiced  by  cinchonidine  in  various  aniniuls.  Chirone  and  Curci  found  that  a  ik 
pigeon  this  action  of  cinchonidine  is  prevented  by  ablation  of  tlie  Mtvlnl  l"*'. 
spheres,  but  Albertoai  object.*  wit  h  mucli  force  that  these  observers  gavp  lb*  [>i| 
llie  alkaloid  loo  aoon  after  the  ablation,  while  it  was  still  profomntly  uffwlnJ  hjt 
shock  and  hemorrhage  of  the  opcratiim.  All*rtoni  found  tlial.  if  the  ji<j"»  I 
allowed  to  recover,  the  eitichonidinc  is  cupuhle  of  causing  convulsion*;  iho  i 
in  doga  with  the  motor  lone  of  the  cerebral  cortex  destroyed,  the  nlk^iul  nu* 
epileptiform  attacks,  and  that  therapeutic  doses  do  nut  Jnciease  tlie  excitsbilii.' i' 
the  cerebral  cortex  in  tlic  dog. 

Louis  Dupuis  found  tliat  reflex  action  may  be  Domutl  in  poifvmd  •kf  o^ 
rabbits,  although  there  is  complete  loss  of  flcnaibility:  if  this  be  comwi,  ll»  W 
doae  of  quinine  must  paralyze  the  perceptive  centres  in  the  eorebruni. 

According  to  the  experiments  oF  Briquet,  a.  sululion  of  quinine  tulpliate  ii))*^ 
into  the  carotid  will  in  uome  cases  produce  meningitis.     In  doing  Uii«,  ii  i>  ntial 
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that  Uie  salt  acts  as  an  imt&nt  to  tiie  membraites  of  ibe  brain  rather  than  as  a 
nervous  stiniulaDt:  indeed,  expetimcntal  evidence  proving  that  quinine  is  a 
cenfatkl  Btimulanl  seems  to  us  to  be  wanting. 

ScUockon  iFsa  the  first  to  notice  a  stage  of  increased  reflex  activity  produced 
in  the  frog  by  quinine;  iu  existence  vaa  subsequently  denied  by  A.  Eulenbuig. 
but  has  been  reafiurued  by  H.  Heubach  and  by  David  Cema,  who  agree  in  finding 
that  it  occurs  only  after  very  minute  doeea.  In  hia  invesiiga lions  made  in  the 
laboratory  of  the  University  of  Pcnnsytvuiia.  Cema  found  that  this  stage  of  excite- 
ment is  probably  caused  by  a  .stimulant  inSuence  upon  the  peripheral  senatny  nentis, 
as  It  did  not  occur  vben  the  abilotiiinal  aorta  wtv;  lied  previuu»  to  the  cxhitHtion  of 
the  alkaloid.  Two  fuM,  first  pointed  out  by  T.  A.  Chaperon,  have  been  so  abund- 
antly substantiated  lliat  we  must  accept  them  as  established.  They  are,  that  in 
amaU  doses  quinine  causes  in  ifae  frog  a  les^ning  of  the  reflex  activity,  irhich  is 
reniOTed  by  section  of  the  medulla,  and  in  large  doses  it  produces  a  permanent 
palsy  of  reflcK  activity.  The  only  explanation  of  the  first  lessening  of  tcfiex  activity 
which  is  at  present  plausible  is  that  it  is  due  to  stimulation  of  Setscltenon's  centre, 

Sedgwick  combats  this  theory  just  spoken  of;  he  beUcves  that  the  inhibition 
of  the  reflexes  is  such  as  occurs  when  a  sensitive  nerve  is  gal%'ziaized,  and  is  the 
result  of  a  stimulation  of  the  peripheral  afferent  cardiac  pneumo(tastric  nen'e- 
endings  by  the  quinine.  He  bases  his  theory  chiefly  on  the  fact  which  he  has  dis- 
covered, that  artopine  pre\'enta  the  prlmar}'  Inhibition  of  reflexes  by  quinine.  This 
is,  however,  readily  explainable  without  the  adoption  of  the  theory  of  Sedgwick, 
and  tiie  results  which  he  obtained  after  division  of  the  pneumogastrica  are  scarcely 
in  accord  with  his  theory. 

The  cause  of  the  permanent  influence  upon  reflex  activity  has  not  yet  been 
accurately  determined,  but  there  is  reason  for  suppotiiiig  that  peripheral  Knaary 
nerve-endings  are  first  pantlyzed. 

Cliaperon  and  ^\'ild  found  that  the  motor  nerve-lrunks  are  unaffected,  but  this 
does  not  prove  that  the  spinal  centres  are  paralyzed,  especially  as  Wild's  e^qieri- 
Tncnts  Boeni  to  show  tliat  the  nen'e-endings  in  the  muscles  are  attacked,  (See 
below.)  A.  Eulenburg  asserts  that  voluntary  movements  persist  after  reflex  actions, 
and  that  the  qtiininizcd  frog  iviU  turn  into  its  normal  position  when  laid  upon  ha 
back,  although  ordinary  reflex  actions  are  completely  abolished.  This,  if  correct, 
certainly  shows  that  it  is  either  the  sensory  ner^-es  or  the  receptive  centres  of  the 
cord  whose  paralysis  by  quinine  puts  an  end  to  ordinary  reflex  movements.  So  that, 
accepting  the  various  results  reached  by  experimenters,  it  Is  probable  that  in  frogi 
qtilnino  first  excites  and  then  paralyses  the  peripheral  sensitive  nervous  system. 

Special  Senses.— The  disorders  of  special  senses  caused  by  quitiiDe 
are  due  to  au  action  upon  the  peripheral  sense  organs;  an  action 
which  is  probably  directly  exerted  upon  the  nerve-structure  involved, 
and  is  not  a  secondary  result  of  changes  in  the  circulation  of  the 
organ,  although  it  is  still  believed  by  many  authorities  that  the  drug 
acts  directly  upon  the  aural  and  retinal  circulation. 

In  regard  to  the  aural  action  of  quinine,  Rooaa  aRirms  that  large  doses  of  quinine 
cause  congestion  of  the  blood-vessels  of  the  middle  ear,  and  in  our  own  observation 
in  persons  suiTering  from  unilateral  chronic  inflammation  of  the  middle  ear.  sm^ 
doses  of  quinine  will  produce  tinnitus  aurliun  of  the  diseased  ear  without,  affecting 
the  sound  ear.  Again,  the  tact,  long  since  pointed  out  by  Kifchner,  that  in  the 
lower  animals  killed  with  quinine,  very  great  congestion  of  the  middle  internal 
ear  and  the  labyrinth,  with  bloody  exudation  and  in  some  cases  hemorrhage,  are 
pretcnt  after  death,  has  been  abundantly  confirmed;  but  Wittniaack,  aa  the  result 
nf  his  experimental  investigations,  liehcves  that  these  changes  are  not  caused  directly 
by  the  quinine,  but  are  the  result  o[  the  long  drawn  out  suffocation  which  precedes 
death.  Willmoack  further  finds  that  the  ganglionic  cells  of  the  cochlear  gangh'on 
•re  very  distinptly  altered  by  the  poison,  the  anatomical  changes  being  demonstrable 
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tour  hours  after  the  taking  of  ihe  fatal  done.  He  wsih  also  able  lo  delect  aliera- 
lions  in  Ihc  protoplasm  in  Iheas  cells,  on  the  retult  of  chronic  poisoning  with  quinine. 
Analogy  would  indicate  that  as  in  the  retinu  ho  also  in  the  peripheral  uiiral 
apparatus,  the  first  effect  of  quinine  upon  the  circulation  is  a  Rpasni  of  the  vessels, 
but  at  present  there  is  no  proof  of  this.  The  evident-e  still  injicatea  (not  demoD- 
Btrates)  that  quinine  does  cause  congestion  of  the  peripheral  nerve  aural  apparatus, 
but  whether  tliis  is  or  is  not  preceded  by  a  period  of  ischemia,  and  whether  it  is 
primary  or  secondary  to  the  action  of  tlte  drug  upon  the  nerve-endings  tbemHelve.s, 
is  undetermined. 

A/ usc/es.^  Ac  cording  to  the  experiments  of  H.  Kobert,  very  large 
doses  of  cinclionine,  and  probably  therefore  of  quinine,  lessen  the 
excitability  of  the  muscles.  This  is  confirmed  by  the  experiments 
of  R.  B.  Wild,  who  finds  that  solution  of  quinine,  1  to  1000,  brought 
in  contact  with  the  isolated  muscles  of  the  frog,  diminishes  the  irrita- 
bility of  the  muscle  and  alters  to  some  extent  its  relations  with  stimu- 
lation. The  peripheral  nerve-endings  appear  to  be  more  sensitive 
than  is  the  muscle,  for  when  a  solution  of  I  to  4000  was  employed, 
galvanization  of  the  nerve  failed  to  elicit  a  response,  although  the 
muscle  contracted  when  the  current  was-applied  to  it  directly. 

Abdominal  Organs. — U|H)n  the  stomach  and  intestines  quinine 
acts  very  much  as  does  a  simple  bitter.  In  moderate  doses  it  stiiuu- 
iates  digestion  and  increases  the  appetite;  in  large  doses  it  not  in- 
frequently causes  nausea  and  vomiting.  When  there  is  any  morbid 
irritability  of  the  mucous  membrane  of  the  stomach  or  bowels,  its 
irritant  action  is  often  very  marked,  and  its  continued  use  in  large 

doses  has  l^een  known  to  cause  gastritis. 

The  statement  of  Piorry,  that  a  large  dose  of  quinine  would 
produce  a  distinct  immediate  lessening  of  the  size  of  the  spleen  in 
cases  of  intermittent  fever,  appears  not  to  be  correct. 

Piorry,  Kuchcnmeisler  Moaler  and  Jerusalimsky  have  xtated  that  the  enposed 
spleen  of  an  animal  can  be  seen  to  eontrait  wlien  quinine  Nulpliale  is  injected  into 
the  stomach,  veins,  or  cellular  lisKue;  but  Magendio  and  Bochcfontaine  have  failed 
in  their  attempts  to  produce  this  asserted  controclion.  The  cxperinient  necessitate*) 
such  abnormal  exposure  of  the  organ  that  only  a  very  pronounced  and  very  con- 
stant diminution  could  cstabliith  the  asxertion  tliut  quinine  prodiircs  contraction 
of  the  spleen,  and  our  present  knowledge  indicates  timt  thi-  alkaloid  lias  no 
immediate  decided  inilucnee  on  the  size  of  the  organ. 

Circulalion. — In  ordinary  dose,  quinine  has  no  effect  upon  the 
circulation,  but  as  was  first  shown  by  Briquet,  if  given  in  very  large 
quantities  it  lowers  the  arterial  pressure.  The  fall  of  blood -pressure 
appears  to  be  due  chiefly  to  the  direct  depressant  action  upon  the 
heart  muscle  or  its  contained  ganglia,  but  also  in  part  tn  the  action 
upon  the  walls  of  the  blood-vessels. 

The  lowering  of  blood -pressure,  tint  noted  by  Briquet,  has  been  contirmed  by 
various  observers,  notably  by  Schloekow,  A,  Eulenberg,  and  Ccma.  It  has  been 
abundantly  proved  that  the  alkaloid  thrown  into  the  juguhu'  vein,  introduced  into 
the  coronary  artery,  or  in  any  way  brought  in  contact  with  the  hear!,  leasens  the 
force  and  frequency  o(  the  pulsations,  and  linally  produces  diastolic  arrest;  also 
that  ibis  result  is  not  influenced  by  separation  of  the  mtimmalian  lieort  from  the 
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(rvoremna,  uml  otciirs  in  ihe  cut-tiuL  frog's  heart.  The  evidence  m  condiwive 
tba[  both  in  luiiii  and  in  the  lower  Aniniuk  ijuiiatui  in  auguMnt  amount  u  a  pmorrfui 
iteptteaant  lo  the  heurl-mtuiele  or  (langlia* 

Schroff  found  that  in  the  quininized  animiLl  neither  gulvunizatiun  of  &  scnsilive 
nerve  nor  asphyxia  was  able  to  produce  vimtular  contraction  a,T\il  rise  of  bloo"!- 
pre^ure,  and  JerusnliiuBky  aaaerts  (hat  in  frogH  dilatation  of  the  vettscU  ciin  be  Mceii.t 
Further,  Kobert,  exjjeri  men  ling  with  the  excised  orgiiiis  ol  the  wnriii -blooded  ani- 
mals, and  Wild,  experimenting  with  the  toHoine,  prepared  according  lo  the  method 
of  Stevens  and  Itenaldson,  liave  found  tlsat  very  weak  HolutioiiH  of  i|uimne  siJpliale 
(1  part  to  5000)  I'ause  enormouH  dilatation  of  ihe  veticselR.  with  cun!ie(|uent  increaned 
nptdity  of  pasHage  through  them  of  liquid  under  prcsHurc.  It  in  probable,  therefore, 
ilial  the  faU  of  tlie  arterial  prrasure  in  paiaorntig  by  quinine  i*  in  part  the  re»utt  of  an 
artion  upon  the  ivitneU-X 

Both  Schpoff  and  Jerurtaliniskj'  noliced  that  Ihe  fall  of  arterial  pressure  j)rodueed 
by  eniinine  is  preceded  by  a  rise  of  the  presnure,  ucfoinpunied  by  an  intreawe  of  the 
•ardisc  action.  This  obaen-ution  has  been  confirmed  by  (J.  S^  and  Boclietontaine; 
but  Qo  observer  seemia  to  liave  nliown  tliat  the  rise  of  pressure  is  more  titan  a  tern- 
pon&ry  phenomenon.  The  primary  rise  of  pressure  may  be  (he  reault  of  a  stimulant 
action  upon  the  vaso-motor  centres,  as  Jerusalinisky  found  tliut  it  was  not  produced 
»f'er  division  of  the  cord.  It  is  not  improbable  tlrnt  it  is  due  to  disturbanceH  of 
fMpintliou. 

"We  have  never  been  able  to  perceive  any  depressant  action  upon 

tW  circulation  in  man  after  ordinary  therapeutic  dtisea  (ttiree  to  five 

grains)  of  quinine,  and  we  believe  that  in  tonic  doses  quinine  pro- 

'  duces  no  perceptible  sedation  of  the  circulation,  but  that  the  largest 

'antiperiodic  doses  have  a  distinct  influence. J 

Blood.— \a  1867  Binz  announced  that  the  addition  of  quinine  to 
[ImiTian  blood,  in  tlie  proportion  of  one  part  to  4000,  arrests  the 
|*mceboid  movementa  of  the  white  blood -corpuscles.  It  has  also  been 
[*"0'wn  that  quinine  lessens  the  diapedesis  of  the  corpuscles  through 
[the  capillaries  of  frogs.  It  is  questionable  how  far  this  effects  bears 
|*tty  relation  to  the  therapeutic  value  of  the  drug.^l 

The  present  evidence  makes  it  probable  that  the  toxic  dose  of 
'luinlne  haa  a  demonstrable  action  upon  the  white  blood -corpuscles, 
"Ut  that  therapeutic  doses  have  no  apparent  influence. 

ConGmiation  of  Binz's  discovery  haa  been  furnished  by  Scharrenbroich,  by 
Heroer,  by  Cellowsky.  and  by  Jeruaalimaky.  The  minimum  effective  strength  of 
Ue  wilutian  haa  been  found  to  vary  in  different  species  of  animals,  and  even  in 
different  individuals  of  the  same  species. 

•  Putellrjcir  (CnfrolU.  f.  Mrd.  WUiaisd,.,  ISSO.  xvii.  S29)  tlMea  ttui  airopiue  will  cum 
%bD  hckrt  juTB»(«d  by  ciuiQiqe  to  recifmjijence  iln  ucTiun, 

T  M.  Chirone  bcliavts  thai  by  quinine  Itte  heart  in  Birwlftl  in  aclivr  ilLlalnliun.  The  Iheory  If 
Wf>  iQiprobable.    S«e  Rinata  Clinua  di  Bolttffntu  abglract^l  In  Jaum-  de  Phynivt.  Norm,  rl  Falholoo 

Hvukiacb,  in  n  wria^  of  expFriinenrH  nn  l\ie  innuetm  uT  tiatvEiikjFHtion  of  a  Neueitive  nen'e  upon 
rliB  fBreulaCLOD  &fLer  Ibe  »:t1iib]lioij  of  ijuiniiip,  failcii  ru  JrTvl  iin>'  panklyuuit  action  of  the  ilnjic, 
Atllioitfh  ta  toioe  of  hir  evp?nment«  Khv  mnev  at^livity  wo^  panily£*><J. 

f  Wlipn.  in  Willi's  ^ipeiimfliitfi.  the  action  of  quinine  ^aa  mHmiained  foro  length  of  ILtne,  tJie 
diUuiioo  ''u  finally  followat  by  contrutioQ.  ictii«h  coDIrsctioii  hu  in  all  probabiJily  the 
outojuic  of  a  po*t-uionpni  nKiclity. 

I  Some  fluditf  havf  been  maHe  upon  the  action  of  Ihe  tlnig  ou  Ihe  oapillariei'  of  llie  brain, 
baft  tbe  evidence  i*  n>nlriulicTory  and  infulTicirnt.  Consult  Faneholagical  find  Mrdico-Lfi/al  Journal^ 
IS7S*  33;    alfO  Archviri  of  Mrrtu-irie,  i.  33, 

t  Bini  frtatw  thai  both  ntniini;  and  camphor  net  more  f(*rcibly  upon  The  white  corpusclps  out 
ol  Ibe  b<*ly  than  doea  Quinine,  end  T.  Laudpr  Rrunton  and  Tlie^i.  tTash  have  found  fhal  niurpbitie, 
WfAtrin^-  aa<l  eodeina  check  %hc  anoniiins  powflr  of  the  blood,  while  digiTjJui,  picrotovin,  and 
Itattaae  iscmie  it. 
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Biiu  has  studied  ih?  mesentery  of  ciirarized  fi<og(i,  to  which  i^uinlnt  W 
given,  exposed  upon  the  atuge  o(  the  microsuope.    Ho  fouDd  thAt  no  ■rrumiibika 
white  blood-cetls  in  the  amaU  resseU,  or  paesBgea  of  them  out  intu  th«  tma, 
curred  upon  irritation;  or,  if  ufier  a  time  these  phenomena  commuKcd. tlw] 
once  checked  by  a  hiuuU  hypodermic:  injection  of  the  alkaloid.    When  the 
tory  proeess  liad  already  romment'ed  in  a  "Cohnheim  frog, "an  Jnjeaitioa  of 
would  caiiM  the  oul-wandcring  of  the  corpuBcles  to  cease,  and  would  bnntiMi 
gnuiiiul  clearing  of  the  wliite  cells  from  the  choked-up  veasels.    Biiutunliarta* 
j-oungtalsand,  ufleriioisoningonc  of  tliccn  with  quinine,  examioed  t&«r  Uol  h 
t)ie  blood  of  the  unpoisoncd  animal  the  nliite  eella  were  far  more  ahumluii  >tiiB 
that  of  the  poiBoned  eat.     From  these  facta  Bins  deduced  the  ennchiniun  tluUtUM 
acta  destructively  in  the  Fysteni  upon  the  white  hluod -corpuscles,  in  tlir  nulla; 
aa  when  they  are  out  of  the  body.     George  R.  Cutter  and  H.  A.  lUre  lumifst' 
mentally  conGmied  the  effect  of  quinine  in  preventing  the  extrusion  ul  iihiUlirt 
celli>  from  the  frog's  mesentery,  and  A.  Martin  has  also  found  Ihnt  the  viatt 
the  drug  ia  apparent  in  tlie  cetitreof  parenchymalous  organs,  euch  as  the  lite. 

Kchwalbe*  could  detect  no  difference  in  the  blood  of  a  cat  belonudWIt 
poiaoning  by  quinine;  and  the  cK|)criinents  oE  Gellowsky  upon  Crop  >od  (Vl> 
piga  have  yielded  aimilor  results:  in  all  his  animals  after  fatal  jviianaiiif  Ii]' ita 
alkaloid  the  movements  of  the  while  corpiiBfles  were  very  actiii'w.  In  a  ami 
experiraents  H.  A.  Hiirc  found  tliat  the  vessels  in  the  cineboniard  frog  wmn^ 
more  contracted  and  had  their  walls  much  thicker  than  in  a  corrvspoaibif  ti^ 
without  quinine.  Thia  contraction  of  the  vessels  is  thotight  by  Harv  to  b*  ttenrt 
of  a,  d'lTect  action  exerted  by  the  drug  upon  the  muscular  coat  of  the  vualm  li 
is  certain  that  the  alkaloid  reduces  very  markedly  the  force  of  the  htwrl.  TfaitbffT 
that  quinine  prevents  the  oul-wsadering  of  the  blood-corpuscles  hy  limfiiff  I* 
force  which  is  driving  the  eorpuscIcH  and  at  the  same  time  increaning  the  mMua 
of  the  capillary  walla,  seems  to  us,  however,  scarcely  sutficienl;  uioroovor,  L  Ita< 
baa  found  tliut  when  the  minimum  fatal  doae  of  quinine  is  given  to  ibt  f»M«tll» 
leucocytes  take  on  the  rounded  form  which  is  characteristic  of  the  tmiif  Mfd'* 
the  quinine  action  in  drawn  blood. 

I'pon  the  red  blood -corpusclos  quinine  exerts  a  distmct  inllufoit 
ill  inhibiting  their  functioniil  activity. 

When  blood  is  drawn  from  the  body  and  allowed  to  Ktand,  add  it  ibHbH 
in  it  ^ee  Zunsi ).  Binis  believes  that  thia  development  of  acid  is  due  to  oxidUii^ 
jUid  hf  an  elaborate  series  of  experiments  has  delemiined  that  quiniix!  (abo  bntan* 
sulphate  and  sodium  picrate  in  almost  as  great  d^ree)  iiihibitit  ihcsa  chug»  W) 
greatly.  These  experiments  are  in  accord  with  the  pre^-ioua  ouim  of  A.  SftiiX- 
the  facts  may,  therefore,  be  considered  proven. 

Binz  and  his  pupil,  HansoniS,  have  delemiined  that  quinine  »la9  InUbtttiBid^ 
ing  power  of  blood  as  aho«-n  by  the  turpentine-^uaiac  test,  one  {urt  ol  il  mUd* 
a  thousand  of  the  mixture  delaying  the  cluLiige  of  color  for  an  hour.  In  Oumif^ 
ments  Binz  used  a  large  number  of  different  salts  of  quinine,  and  found  Uut  UiT 
acted  identically.  Ho  also  found  that  in  young  cats  to  which  he  h»d  giwn  t  wj 
large  but  not  fatal  dose  of  quinine  the  freahly  drawn  blood  affected  Ih«  lidElUt' 
guuiac  much  Icsa  lluin  It  nonnally  should.  According  to  Maurer  one  pw  (toLo't 
quinine  salt  added  to  fresh  blood  rapidly  destroys  the  red  diskd. 

Uterus. — Quinine  hua  been  largely  lised  as  a  uterine  stimultft 
It  seems,  however,  to  be  well  proven  that  it  is  not  capable  of  nvati 
abortion,  that  is,  of  originating  uterine  contractions,  and  the  flo'l 
evidence  of  its  eflfect  upon  this  organ  is  from  clinical  reports. 

*  Quolcil  by  Kcmer  iPltageT'i  Arthic,  i.  308). 
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forty  per  cenL.  A.  Schulte  nlno  found  that  1.8  gmiiimeM  of  iniiiiino  tleprpsscd  Iho 
eliminalion  by  the  kidneys  thirty-nine  per  cent;  j-cl.  in  the  experimenlH  of  Unruh 
(he  action  of  the  nikaloiil  in  depressing  uresi  eliniimilion  was  not  constant,  unil  in  the 
trials  of  H.  Oppenheim  the  exi'retion  of  urea  was  actually  increased.  Nevertlieleas, 
the  eitperiineiila,  upon  the  dog,  of  Rubuteau  and  of  Hermann  von  Boeck  bear  strong 
evidence  to  the  fact  that  quinine  does  deiTeaae  the  elimination  of  urea. 

Contrary  to  whitt  might  have  been  expected,  Strassburg,  in  an 
elaborate  series  of  experiments,  found  that  quinine  had  no  decided 
effect  upon  tlie  elimination  of  curbonic  acid  either  in  healthy  or  in 
fevered  rabbits.  These  observations  of  Strassburg  are  opposed  by 
ihose  of  Bock  and  Bauer,  who  found  that  in  (;ats  large  doses  of  the 
idkaloid  cause  in  the  first  stage  of  their  action  lessened  carbonic  acid 
production,  but  that  when  the  convulsions  appear  the  carbonic  acid 
is  increased  as  the  result  of  the  increased  muscular  activity.  R.  H. 
Chittenden  found  that  fatal  doses  of  quinine  given  to  fasting  rabbits 
had  no  decided  effect  u]X)n  carbonic  acid  produclion  until  just  before 
death,  when  both  the  animal  feraperaturc  and  the  excretion  of  car- 
bonic acid  fell  distinctly.  On  the  other  hand,  small  doses  of  quinine 
seemed  to  cause  a  gradual  falling  off  in  the  earljonic  acid  elimination. 
Although  the  evidence  is  somewhat  contradictory,  it  indicates  that 
any  action  of  quinine  upon  carbonic  acid  elimination  must  be  very 
feeble  and  uncertain. 

Temperature.^The  drift  of  our  present  clinical  evidence  seems 
to  indicate  that  quinine  exerts  in  febrile  disease  a  decided  antipyretic 
action,  which  is  especially  manifested  during  those  sta^^es  of  disease 
in  which  the  natural  tendency  is  towards  a  lowering  of  temperature. 
In  exantheinatous  diaea.•^es,  etc.,  after  the  use  of  the  cold  bath  twenty 
grains  of  the  alkaloid  are  often  efficacious  in  delaying  the  return  of 
the  e.\cessive  fever. 

Unless  given  in  ennrmouH  toxic  doses,  quinine  does  not  lower  bodily  temppm- 
lure  in  hcallli.  It  ht  alleged,  however,  by  G.  Kerner  and  Jtirgensen  llial  it  will 
largely  prevent  the  rise  of  the  bodily  teniperaturo  which  normally  occurs  from 
exercise,  and  it  is  atsertcd  by  varioua  elinieianH  that  it  does  not  afTect  the  I«n:ipcra- 
lure  in  fever.  C.  LiebermeiBter  came  to  the  conclusion  tliat  quinine  given  in  dosee 
of  from  twenty  lo  forty-live  grains  in  one  hour  is,  in  typhoid  fever,  a  very  active 
and  eortftin  antipyretic,  a  conclusion  also  reached  by  the  Committee  of  lite  London 
dinjcal  Society. 

Naunyn  and  Quincke  fotmd  that  sometimes  quinine  prevcnlcd  the  develop- 
ment of  fever  aft«r  the  division  of  the  spinal  cord  in  animals,  but  in  other  coses 
f.'iilcd  to  do  so.  BIni  has  achieved  similar  resullii:  he  says  that  If  the  conditions 
of  the  fever  are  too  favorably  eonstitiitcd  the  eSoct  of  the  quinine  fails  thoroughly. 

Therapeutics.— Al  present  our  estimate  of  the  value  of  quinine 
in  dist'a.sc,  and  our  knowledge  of  its  therapeutic  use,  rest  solely  upon 
clinical  observation,  although  recent  discoveries  have  enabled  us  to 
frame  a  very  plausible  explanation  of  the  method  by  which  it 
overcomes  malarial  disease. 

On  account  of  its  power  of  arresting  or  preventing  putrefactive 
fermentation  by  killing  the  microscopic  entities  which  produce  such 
changes.  Bins!  has  recommended  quinine  in  the  so-called  sep/tf  disi^ases. 
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Tfae  diief  widenee  wJiicb  be  pmdun^  i»  in  soTne  xm  txperrmeM^  mndc  npon 
dogs  snd  isbbhs.  In  e»di  of  ibese  (aqmrimenis  two  simiUr  finimak  »-crp  poiwoiod 
villi  puUesoent  liquids,  and  10  one  of  the  pair  quininr  «'>»  freelv  »<iinini»ten<d.  In 
two  caws  tiie  dncboniied  animal  nvovtspd.  whilp  its  frllnw  ptnsh«d;  in  lhn« 
ecperimaiu  neithw  of  tbe  »«irn<ila  di«d:  and  in  ihp  olhrr  liw  iriids  the  Hnohoniiod 
snims]  lived  from  nro  10  iveniir-four  houi^  lon^r  than  ibe  oibcr.  Thnr  rxpcri- 
moits  mn  oeTUunly  wo  few  and  indtcisiiTf  to  prow  in  any  dcjrroo  WnitV  viric. 
To  us  tbrr  indicate  very  strongly  that  quininp  has  no  such  influence  oa-pt  tbe  di^ 
esse  aa  he  believes.  If  living  pprms  in  the  hlood  weir  leaJly  the  csii'<e  of  the  wptie 
■ymptoms,  and  if  quinine  killed  surh  |»rms,  its  action  would  he  as  manifest  and  ac 
initTii^.^.tJ.  as  it  is  in  inldmittent  fev'er. 

The  results  of  Binz's  experimems  seem  10  us  to  ajrree  with  the 
emphatic  teachings  of  clinical  experience  that  quinine  has  no  direct 
specific  influence  in  pyemic,  wjrfw-.  or  cxanthrmaloun  disea.-sos. 

Aa  a  ^mple  tonic,  quinine  is  largely  u«^.  e^jx-cially  in  combinsi- 
tion  with  iron.  We  are  not  entirely  convinced  that  it  is  of  much  mon> 
value  in  simple  debility  than  is  quassia  or  other  simple  bitlers;  but 
if,  as  is  probable,  it  be  true  that  quinine  lessens  to  a  very  great  extent 
the  elimination  of  nitrogen. — i-c..  the  consumption  of  tissue, — the 
general  practice  is  well  founded.  Hare,  as  the  result  of  observations 
made  upon  himself,  believes  that  quinine  has  a  distinct  action  in 
increasing  the  formation  of  the  red  blood-corpuscles.  If  this  ho 
correct,  it  must  have  especial  tonic  value. 

Large  doses,  sixty  to  seventy  grains,  of  quinine  have  l>ecn  il'hvI 
by  Briquet  and  other  French  physicians  in  inflammatory  rheumatism; 
tmder  these  heroic  doses  the  symptoms  <if  inflammatory  rheumatism 
have  often  rapidly  abated;  but  the  method  hiu-^  found  linlo  favor 
out  of  France,  and  is  less  efficient  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue.  In  infiammalorif  rhciimalisin.  after 
the  acute  symptoms  have  abated,  when  the  patient  show.s  evident 
signs  of  weaknes,s.  es|)eeially  if  there  l>c  profuse  sweatitis  during 
sleep,  fifteen  grains  of  quinine  daily  are  cften  of  great  service. 

Conceiving  the  theory  that  choreic  iiiovenient.i  may  lie  due  to 
weakness  of  the  spinal  inhibition.  H.  C.  Wood  sotne  years  ago 
injected  quinine  into  the  veins  of  ehiireic  dogs,  and  found  that  the 
movements  were  at  once  arrested  by  eoniparalively  stuall  doses  of 
the  alkaloidal  salts.  This  led  him  to  make  trial  nf  (he  remedy  in  the 
chorea  of  childhood,  and  as  the  result  of  nuich  experience  it  has  been 
determined  that  the  drug  in  sonic  I'ases  of  (his  alTeciion  is  of  creat 
value.  There  are  certain  cases  in  which  enormous  doses  arc  liorne 
without  the  production  tif  cinchonism:  thus,  we  have  given  iti  a 
month  to  a  child  ten  years  old  one  thousaml  grains  of  die  quiuLiie 
sulphate  without  eau.-<inK  tiimitus  aiiriuiii  or  other  disagreeable  eiTec) . 
but  with  the  result  of  curing  11  chorea  wliieh  had  resisted  all  lreii(- 
ment  for  nearly  two  years.  In  our  experienee  in  the  disease,  when 
there  is  no  tolerance  of  quinine  no  l)eneflt  is  aehicved  by  its  adniin- 
utration,  but  when  the  quinine  is  tolerated  in  large  dose  i(s  use  is 
commonly  most  beneficial.  Led  by  the  resuKs  obiuined  i]i  cliorea. 
the  chief  of  H.  C.  W(«id'.s  elinir  at  the  I'liiversity  Ilosjiitjd,  <'hiirles  S. 


H 


Pott«,  conceived  the  belief  that  incorUincnce  of  urine  might  in  many 
rases  be  the  result  of  failure  of  inhibition,  and  on  trial  found  that 
very  large  doses  of  quinine  often  put  an  end  to  this  most  annoying 
symptom,  a  result  which  we  can  confirm  from  our  own  experience. 
Quinine  salicylate  is  often  effective  in  subacute  muscular  and  neuritu: 
rheumaligni.  or  in  the  subsiding  stages  of  acute  rhtumatism. 

The  chief  value  of  quinine  is  aa  an  antiptriodic.  There  is  at  present 
little  doubt  that  llie  alkaloid  does  good  in  all  forms  of  malarial  fever 
by  directly  affecting  the  malarial  plasniodium  or  organism. 

Quinine  in  its  relations  to  malarial  fever  may  be  considered,  first, 
as  a  prophylactic;   second,  as  a  curative  agent. 

The  value  of  the  daily  use  of  quinine  to  persons  exposed  to  a 
malarial  atmosphere  has  now  been  thoroughly  tested  in  atf  portions 
of  the  world.  In  North  and  South  America,  in  Europe,  in  Africa,  and 
in  India  the  prophylactic  powers  of  quinine  have  been  tried  on  the 
largest  scale  in  connection  with  the  military  and  naval  services,  and 
the  testimony  is  unanimous  in  favor  of  the  drug. 

A  Kingle  pilalion  will  serve  to  illustrate  this  fact.  J.  B.  Hamilton  reports  ths 
iiMC  of  a,  liatlcry  of  one  liuailred  and  tliir(y-five  men,  quartered  at  Jubbulpore,  E^Ht 
Indies,  in  the  same  barracfca  with  an  infantry  regiment.  Bach  of  the  artillerists 
received  ihroe  grains  of  quinine  every  other  day:  to  the  infanlrj-  none  waa  given. 
The  KsiM  was  tlint  while  ihree  hundred  out  of  tlie  Ave  hundred  men  of  the  regiment 
n-erc  sick  at  one  lime  with  malarial  disease,  at  no  period  was  more  than  four  per 
G«oli  of  the  buttery  affected. 

The  dose  of  quinine  as  a  prophylactic  may  be  considered  as  two 
grains  in  the  morning  and  three  grains  in  the  evening. 

In  ijiterimUmt  fever,  when  there  is  sufficient  time,  it  may  be  well 
to  precede  the  quinine  by  a  mercurial  or  other  purge.  If  the  expecled 
paroxysm  be  so  near  that  there  is  not  sufficient  time  for  the  action  of 
ihe  purgative,  the  antiperiodic  should  be  administered  without  prev- 
ious preparation  of  the  patient.  The  value  of  purgatives  in  obstinate 
in tertnit tents,  as  an  adjuvant  to  quinine,  is  often  overlooked, 
although  in  some  cases  the  employment  of  purgatives,  and  of  such 
diuretics  as  creani  of  tartar,  seems  to  be  almost  essential  for  the 
successful  use  of  the  antiperiodic. 

In  pernicious  fever,  or  malignant  malarial  -poisoning,  no  time  should 
be  lost  after  the  first  paroxysm  in  getting  the  patient  einchonized, 
as  it  may  be  uncertain  whether  the  attack  be  of  the  quotidian  or  of 
the  tertian  type.  At  least  sixty  grains  of  the  alkaloidal  salt  should 
Iw  administered  during  the  first  twenty-four  hours;  in  very  severe 
types  of  the  disease  even  larger  doses  than  these  are  necessary,  less 
than  seventy-five  grains  of  the  drug  somelimes  being  unable  to 
suppress  the  disease. 

In  reviitlent  or  bilioua  fever  it  may  often  be  advisable  to  give 
purgatives  and  febrifuges  before  the  quinine.  As  soon  as  the  remis- 
sion has  appeared,  the  exhibition  of  quinine  should  be  begun.  Local 
inflammations  or  even  severe  cerebral  symptoms  occurring  during 
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a  remittent  fever  are  no  contraindications  to  the  use  of  the  st>eeific. 
When  gastritis  exists,  other  channels  of  entrance  than  the  stomach 
should  be  employed,  on  acco(mt  of  the  local  irritant  action  of  quinine. 

When  the  symptoms  in  remittent  fever  are  severe  and  seemingly 
continuous,  it  may  be  not  only  proper  but  necessary  for  the  saving 
of  life  to  exhibit  quinine  freely  during  the  period  of  fever.  In  large 
doses  the  alkaloid  is  probably  antipyretic  as  well  as  antiperiodic, 
and  we  do  not  know  of  any  theoretic  or  clinical  objection  to  its  use 
during  the  period  of  fever. 

In  malarial  intermiUerd  neuralgia,  as  in  all  other  forms  of  abnormal 
manifestations  of  malarial  disease,  quinine  is  efficient,  although  it  is 
usually  necessary  to  administer  it  in  large  doses  (thirty  to  forty  grains 
at  intervals). 

In  neuralgia  which,  although  not  dependent  upon  malaria,  assumes 
the  intermittent  type,  quinine  will  often  temporarily  set  aside  the 
paroxysmal  attacks,  and  .sometimes  effect  a  cure.  The  same  fact 
may  be  stated  in  broad  terms  as  true  of  all  non- malarial  inUrmitlenl 
alTections.  In  the  great  majority  of  such  cases,  unfortimately,  the 
action  of  the  quinine  is  only  temporary,  and  any  controlling  power 
ia  soon  lost. 

Ordinarily  the  beat  method  of  treating  a  case  of  intermittent 
fever  is  to  give  the  patient  a  full  mercurial  purge,  and  after  it  has 
acted,  to  begin  the  exhibition  of  the  drug  about  eight  hours  before  the 
espected  paroxysm,  in  doses  of  five  grains  every  two  hours  tmtil 
from  fifteen  to  twenty  grains  are  taken;  care  being  exercised  to  see 
the  quinine  ia  in  such  form  as  to  secure  prompt  absorption.  In  cases 
of  persistent  or  chronic  intermittent  fever,  quinine  is  often  admin- 
istered in  moderate  doses  day  after  day,  but  we  are  convinced  that  it 
is  better  to  use  the  remedy  in  large  doses  at  intervals  than  to  admin- 
ister it  continuously  in  smaller  amounts.  In  this  climate  fifteen 
grains  of  quinine  a  day  will  usually  put  an  end  to  a  mild  intermittent, 
but  the  paroxysm  will  be  likely  to  recur,  even  if  six  grains  of  the 
alkaloid  lie  afterwards  given  daily  for  some  weeks.  We  believe  it  is 
better  to  administer  from  twenty  to  twenty-five  grains  in  the  begin- 
ning, sufficient  to  produce  very  pronounced  cinchonism  and  to  arrest 
the  disease  at  once.  The  full  physiological  effect  of  the  drug  should 
then  be  maintained  for  two  or  three  days,  and  no  more  quinine  given 
except  at  certain  intervals.  The  paroxysms  have  undoubtedly  a 
great  tendency  to  return  on  the  seventh  day  after  their  arrest,  and 
every  seventh  day  for  some  weeks  full  cinchonism  should  be  produced. 
If  the  obBer\ation  of  Councilman,  that  large  doses  of  quinine  entirely 
destroy  the  malarial  organism,  be  correct,  the  practice  just  spoken 
of  bas  a  foundation  in  scientific  as  well  as  in  empiric  observation. 

The  general  cliniral  experience,  that  it  is  t>est  to  administer  quinine  so  that  the 
ImI  doae  wiD  be  given  alxnit  two  hours  liefore  t)ie  development  of  ihe  paroxysm,  ia 
Mofiimed  by  the  various  experiments  which  have  beea  made  upon  the  relation  of 
qtUBine  lo  the  nularia]  paroxyam.  (See  Golgi.)  Monaco  and  Panichi  beheve 
it  proven  by  tlieir  experimeaU,  that  the  reeulu  obtained  are  not  due  li>  the  quinine 
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acting  more  powerfully  upon  the  young  forme  of  the  pRnuite  liberBt«d  by  tbe  pro- 
cesMB  of  segmentation  just  before  the  febrile  outbid,  but  are  due  to  the  beta 
that  qu'nine  inmBina  in  tbe  blood  during  tbe  fever,  and  ttut  tbe  old  paraeites  present 
during  the  febrile  stage  are  more  susceptible  to  the  action  of  the  quinine  than  are 
the  younger  forms,  even  though  tbe  latter  be  not  protected  by  the  red  blood-disks. 

Local  Use  of  Quinine. — Tbe  effect  of  quinine  upon  the  lower 
organisms  has  suggested  its  local  use  in  various  disorders  supposed 
to  depend  upon  the  presence  of  such  entities.  Thus,  Henke,  finding 
some  peculiar  motile  cells  in  the  sputa  of  whooptTtg-amgh,  employed 
inhalations  of  quinine  with  asserted  good  results.  Henke  was  not, 
however,  the  first  to  suggest  either  this  fungoid  pathology  of  whoop- 
ing-cough or  the  use  of  quinine.  Binz  in  1870  asserted  that  quinine 
had  a  specific  action  in  whooping-cough,  provided  it  was  ^ven  in 
large  doses  in  solution,  so  as  to  come  in  contact  with  the  mucous 
membrane  in  its  passage  through  the  pharynx;  and  in  1871  Letze- 
rich  announced  that  whooping-cough  was  due  to  a  fungus  in  the  lung. 
Dawson  has  confirmed  the  value  of  the  method  of  Binz;  but,  if  the 
fungoid  theory  be — as  we  do  not  believe — true,  the  plan  of  Henke 
must  certainly  be  the  better  one.  The  use  in  hay-fever,  as  recom- 
mended by  Helmholtz,  of  a  weak  tepid  solution  (one  to  three  grains 
to  one  fiuidounce),  as  nearly  neutral  as  possible,  freely  applied  to  the 
nasal  mucous  membrane,  has  not  achieved  general  recognition,  and 
any  influence  which  the  alkaloid  has  in  either  whooping-cough  or 
hay-fever  probably  depends  on  its  direct  influence  upon  the  mucous 
membranes.  In  the  later  stages  of  gonorrkaa  the  topical  employment 
of  its  solution  (five  to  (en  grains  to  one  fiuidounce)  may  be 
serviceable.* 

Administration. — Ordinarily  quinine  is  used  in  the  form  of 
the  sulphate.  The  jmwder  should  1)0  given  in  capsules,  the  pill,  and 
especially  the  sugar-coated  pill,  Iwing  prone  to  become  hard  and 
uncertain  in  it.-i  solubility  and  action.  If  immediate  action  is  required 
the  solution  may  !«  used,  the  solubility  of  the  salt  being  guaranteed 
by  the  addition  of  one  drop  of  dilute  sulphuric  acid  to  every  grain  of 
the  salt.  The  quinine  hydrochloride  is  as  efficacioua  as  the  sulphate, 
and  more  soluble. 

Hyjiodermic  Use. — Owing  to  ilK  ln<-al  irritative  action,  and  the 
insolubility  of  its  ordinary  salts,  quinine  does  not  lend  itself  well  to 
hypodermic  medication.  Great  local  disturbances,  abscesses,  ulcers, 
and  even  tetanus,  have  followed  the  injection  of  the  sulphate  under 
the  skin.  .Many  of  these  manifestations,  however,  were  undoubtedly 
due  to  lack  of  proper  asepsis.  Further,  in  severe  pernicious  malarial 
affections,  promptness  of  action  is  of  the  greatest  importance,  and 
many  of  the  German  practitioners  believe  that,  hypodermically 
given,  quinine  acts  much  more  favorably  as  an  antipyretic  than  when 
given  by  the  mouth. 

*  WaJen&n  Sokalow  ■fFinnj<  lliAl  tfa«  1oc»1  mppUntiop  of  quinioa  to  mfun^v  Kb*  ■  v«ry  rem&HiA' 
b)c  ttlrel  upDQ  1h(  gnnulnlion  tirrai-.  >  nmUkr  effect  bciu  produeed  by  Ihe  mdminialnluni  of  lbs 
ilnic  by  Ihc  mouth.    (Fui  ilFlail*,  nc  Itiavg,  DimrU.  1891,  BbalncUd  in  HckmtdVt  Jahrb^  1802.) 
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Quinine  Bisulphate  is  soluble  in  8.5  parts  of  water,  and  is  pre- 
ferable to  the  ordinary  sulphate.  One  gramme  (15  grains)  of  Quinine 
hydrochloride  may  be  dissolved  in  1  C.c.  of  bailing  water,  and  does 
not  prenpitftte  until  the  temperature  reaches  100°  F.  For  hj-po- 
derraic  injection  it  is  belter  to  dissolve  the  quinine  salt,  I  gramme 
in  2  C.c.  of  water,  and  give  in  two  injections  of  I  C.c.  each  if  ten 
grains  are  required.  According  to  Oagglio,  confirmed  by  Aufrecht, 
urethan  increases  the  solubility  of  quinine  so  that  the  following 
formula  is  permanent  at  ordinary  room  temperature:  Quinine  hydro- 
chloride, 0.5  Gm,;  urethan,  0.25  Gm.;  distilled  water,  add  5  C.c. 
Quinine  hydrobromide  is  soluble  in  ten  per  cent,  of  water  contain- 
ing twenty-five  per  cent,  of  alcohol,  and  its  solution  has  been  used 
to  a  considerable  extent  hypodermically. 

Contraindications. — On  account  of  its  irritant  properties,  quinine 
must  be  used  with  caution  when  there  is  irritability  or  inflammation 
of  any  part  of  the  gastro-intest inul  tract.  It  is  strongly  contraindi- 
cated  by  inflammation  of  the  middle  ear.  and  may  greatly  and 
permanently  increase  dulness  of  hearing.  The  statement  of  M.  Fried- 
mann  that  ergoiin.  and  that  of  W.  B.  Dewees  that  chloral  greatly 
lessens  the  tinnitus  aurium  produced  by  quinine  and  salicylic  acid 
need  confirmation.  Irritability  of  the  bladder  or  other  portion  of 
the  geni to- urinary  tract  contraindicates  the  use  of  quinine:  hence 
it  is  often  badly  borne  by  old  men.  It  is  even  asserted  that  it  will, 
in  wtiic  [lersous.  cause  hematuria.* 

Toxicology. — The  first  symptoms  of  cinchonism,  as  produced 
by  full  therapeutic  doses  (ten  grains)  in  man.  are  usually  ringing  in 
the  cars,  slight  fulness  in  the  head,  and  perhaps  some  deafness.  With 
the  use  of  larger  doses  these  symptoms  are  intensified:  the  deafness 
is  very  marketl,  disturbed  vision  may  exist,  and  the  flushed  face,  with 
a  sense  of  distention  in  the  head,  may  point  towards  a  cerebral  con- 
gestion, which  is  in  some  cases  relieved  by  spontaneous  epistaxis. 
In  decided  cinchonism.  giddiness  and  staggering  in  walking  are  very 
common.  After  toxic  doses,  severe  headache,  delirium,  stupor, 
complete  deafnoet  and  blindness,  dilated  pupils,  cmbarra^ment  of 
respiration,  great  weakness,  convulsions,  paralysis,  and  finally  col- 
lapse may  result,  either  comatose  or  delirious.  Quinine  deafness 
usually  passes  off  rapidly,  but  may  be  permanent. 

)lore  or  less  complete  amblyopia  may  be  produced  by  quinine 
and  end  in   permanent  loss  of  sight.     In   mast   of  the  nutnerous 


*  la  arUin  rrgioot  ot  (amnio'  peraem  sollaiiic  Ima  ouUrml  ptHwu-  tava  iatcniulWBI 
Mlsck*  nl  hcmUurui,  er  pmliBbly.  la  ipEKk  mon  emvclly.  of  rDnhaiwiclabiiiiinit.  in  which  ttm 
■UDB  ha*  hHB  allnhuM-l  by  aaay  pnmiHnen  to  Iks  infloi&ca  of  Ibe  quuuH  — irJ— 
hct^  hmrvr.  Ihai  laiaiDc  hektt  proiuca*  mclhoDOcloliiBaiM  in  'T  ■rrlrritl nrnVt  thmX 


u*  --— *-  SI*  •ecDCBpwiird  by  cliill.  fcvcf ,  anil  nnst.  laUainiic.  amnnliiia  uTu 
laa  CBViv  Of  ih/t  pmnt^y^m  of  iniermiitBai  Icv«r,  and  Ihai.  ihcn^b  qoiiu^a  ^  i 
lllB  Milt iliihiriiirii  a«im  only  id  mtain  localilagr^  artainly  aBHa  to  iinn* 
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*mII|i  doc  la  a  prculiar  form  al  malaria  and  dm  to  ih*  quuuBe.  Tha  Hurt  ilihualii  accDmil  *v 
*  BM  wilh  u  that  iiublHhtd  u  Guaiirk>iipcw  in  IWl.  by  J.  Chmaa  Ua  If lrtliiinJi*iiiai  ii 
Qfmin:  IMl;  •«■  »l«  BtJI.  St.  im  MM.  rVMiM  <{,  ParU.  mi:  Ank,  dt  JfwTffaairisM, 
hvTTser.  Ix>iu:  Baa  rVrvp,  uvu.>:  Piapin.  tit  Png^  MM^  I8B1.  Di.)  aflnn*  IbMm  Kn 
aana  of  laaUnal  Itnt  km  nnly  (ha  miHraal  ■dminMiraiioi  but  aln  aionai  [rieboa  of  [h>  quiahw 
l^fhttm  viB  pnvaka  ••rioui  OMni-iauvliaal  brmorriiaaa.  ll  doat  ool,  howrrvr  appsr  pRibable 
M«  lb*  qoiBiBrt  in  bi*  aiti  nt  Uie  cawv  at  ibc  blmduic. 
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recorded  cases  the  amount  of  quinine  ingested  has  been  very  large, 
but  we  have  seen  in  one  individual  twelve  grains  of  quinine  repeatedly 
produce  temporary  blindness.  The  disturbance  of  vision  may  come 
on  abruptly  or  gradually.  When  fully  developed  it  is  usually  accom- 
panied by  dilatation  of  the  pupils,  absence  of  the  light  reflex,  and 
imperfect  response  to  accommodative  effort.  There  have  also  been 
noted  nystagmus,  divergent  strabismus,  anesthesia  of  the  conjunctiva, 
and  increased  ocular  tension.* 

When  the  bliodiiess  is  not  complete  (liere  is  umiaUj  pronounced  contraction 
of  the  field,  or,  in  rare  cases,  Bcotomatti.  The  diEturbance  of  vision  DUky  subside 
with  tlie  specific  action  of  the  drug,  but  it  may  pereiat  for  days  or  months,  or  even 
permanently.  The  color-sense  is  probably  first  affected;  certainly  it  usually  does 
not  reco%'er  itself  untjl  afl«r  the  return  of  oeatral  vision.  The  ophthatmo&copic 
examinatioD  commonly,  but  not  always,  has  revealed  pallor  of  the  optic  diEks,  with 
excessive  lessening  in  the  size  of  ihe  retiti&l  vessels;  indeed,  tn  some  cases  ihero 
1ms  been  complete  obbleratioii  of  the  vessels  of  the  optic  nerve.  Graete  has,  how- 
ever, noted  quinine  bhndness  with  normal  ophthalmoscopic  appearances,  while 
Dickinson  describes  congeHtion  of  the  retina  and  churiold,  and  Gruening  and  Met- 
linger  record  byijcremiu  of  the  disk.  The  pathogenesis  of  quinine  amaurosis  in 
dogs  has  been  studied  by  Brunncr,  De  Schweiniti,  Burabaschew,  De  Bono,  Kolden, 
and  Druaull.  The  visual  disturbances  are  due  to  a  degeneration  of  the  ganglion 
cells  of  the  retina  and  the  optic  ner%-e8,  which,  witli  the  tracts,  finally  become  com- 
pletely atrophic.  The  prirnary  lesion  is  in  the  nuclei  of  the  cella,  where  it  may  be 
demonstrated  ten  hours  after  the  injection  of  the  drug.  The  breaJtiug  down  of 
the  least  resisting  elements  of  the  inner  retinal  layers — the  ganglion  cells  and  nerve- 
fibres — is  commonly  believed  to  be  caused  partly  by  a  lessened  blood-supply  due 
to  spasm  of  the  retiital  vessels  and  portly  by  a  direct  action  of  the  drug  on  the  proto- 
plasm of  the  cells.  An  ascending  atrophy  of  the  optic  nerve  follows.  The  spaam 
of  the  retinal  vessels  hits  been  attributed  to  an  action  of  the  drug  on  ihe  I'oso-molor 
centres,  which  is  unlikely,  and  to  its  influence  on  the  vessel  walls  or  on  the 
perivascular  vaso-motor  plexus.  Do  Bono's  theory,  that  paralysis  of  Ihe 
neuro-epithelium  of  the  retina  causes  tbe  amaurosis,  haa  not  been  confirmed- 
Owing  to  personal  peculiaritiee  or  idiosyncrasies,  quinine  some- 
times causes  manifestations  entirely  unlike  those  ordinarily  seen. 
Thus,  in  a  case  reported  by  A,  Erienmeyer,  the  symptoms  simulated 
those  of  strychnine-poisoning, t  In  some  persons  a  few  grains  of 
quinine  produce  various  forms  of  dermatilis,  the  most  common  of 
which  is  a  scarlatinoid  erythema,  although  urticaria  and  purpura 
have  been  reported.  (For  study  of  quinine  skin  eruptions  see  H.  C. 
Wood.   Jr.) 

The  importance  of  these  idiosyncrasies  waa  shown  in  a  case  in  our  own  prac- 
tice, in  whiuli  two  grains  given  by  the  mouth  produced  a  furious  general  iirticsris, 
with  great  subdermal  swelling  and  cardiac  depression  of  the  niost  alarming  charac- 
ter; Miccichfi  reports  tJie  death  of  an  adult  caused  by  (he  hypodermic  injection  of 
seven  and  seven-tenths  grains  (one-half  gramme),  iho  symplonis  being  greai  jiale- 


*  Fot  dificiijigEan  uf  The  pubjccl,  witti  rraumf  u(  Ihe  liTeratum.  K«  Ti'jic  AmbiUopuu,  Gr<of» 
E.  de  Schwelum,  18U0,  bui!  Nurnn  nnd  Olivfr's  DUeatti  ol  Iht  Ei/t.  1000.  iv.  632;  (ut  eaeo  o[  blind- 
neaa  laalins  twpnTV-iana  dsyj,  Ke  Bril.  Mrd.  Journ.,   ISSO.  i.  S'iS. 

Aceoniinif  If  ^lfKfTi  iJourti-  Amrr.  MeJ.  Akmoc..  188U).  one  or  Iwo  ^kourv  Afl-er  tli*  inftmioa  of 
twBnl>'  grain^H  of  rincliDnine  HulphnTe  LheTfl  IAD  UHUolly  he  olHifirved  pfii«9it*  of  acDomodHrifin,  wlucb 
may  Liirre]i»  unltl  It  hflcumr^  ulmost  oomiilnla.  It  eecnu  bHntJy  poiwible  that  Ihm  plwnoiQcQon. 
if  nil  habiluKi  out,  ci>u\A  have  l>i.en  nvi-rl4K>]EiKl  by  other  cibiArveM. 

t  For  Guei,  He  Bril.  Mtd  Joan..  tSm.  iL:  Berlin.  Klin.  WatX.,  1377,  29*;  FhUa.  Mid. 
Tima,  s.  lUO;    N.  1'.  Sfrd.  Hecfrd,  ..ti.  (iKT. 
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of  the  Burfscs,  Btnall,  frequent  puke,  high  fever,  severe  nervoua  depreeBion, 
ill'  iwiaiii£  stupor  with  deliriuni,  great  djBpa<ES,  JBuodice,  hematuria,  and  anuria. 
Death  occurred  on  the  seventh  day.  Both  during  Ufe  and  at  the  autopey  the  evi- 
daDoes  of  great  destruction  of  red  blood-corpusdee  were  apparent.  Chevallier 
deaoibea  a  peculiar  affection  of  the  akin,  etc.,  as  occurring  among  workers  in  the  bark. 

Fatal  instances  of  poisoning  by  quinine  are  rare  in  Uterattire,  but 
Husemann  has  made  a  collection  of  cases  in  which  death  has  been 
attributed  to  the  alkaloid, — not  always,  in  our  opinion,  with  correct- 
ness.   The  minimum  fatal  dose  is  not  known,  but  must  be  very  large. 

□apton  details  a  case  in  which  a  soldier  took  at  one  doee  an  ounce  of  the  sul- 
phate, stirred  up  in  some  water,  without  the  induction  of  any  more  serious  symp- 
tom than  a  mild  stupor;  a  similar  case  ia  mentioned  by  Lente,  on  the  authority  of 
Woodhull;  and  a  third  is  recorded  by  Taussig.  R.  G.  Wharton  records  a  case  in 
which  during  thirty-six  hours  a  haU-ouace  was  taken  without  vomiting  and  with- 
out ill  effect.  We  cannot  help  suspecting  that  in  all  of  these  canes  much  of  the  drug 
passed  through  the  intestines  without  absorption.  In  the  famous  case  of  Baiiic, 
five  ounces  taken  in  the  course  of  ten  days  caused  death. 

CIJJCHO^^NE  Sulphate. — The  pure  alkaloid  cinchonine  crystal- 
lises in  prisms  and  needles.  The  official  cinchonine  sulphate  is  in 
short  oblique  prisms  of  a  very  bitter  taste,  soluble,  at  77°  F.,  in 
fifty-eight  parts  of  water,  more  freely  in  boiling  water,  readily  soluble 
in  alcohol. 

PhysMogkal  Action. — Conzen  (quoted  by  Husemann)  has 
found  that  the  action  of  cinchonine  on  inftisoria  and  on  fermentation 
is  similar  to  but  weaker  than  that  of  quinine,  and  that  on  the  move- 
ments of  the  white  blood-corpuscles  its  influence  seems  transient. 
It  is  stated  that  it  is  eliminated  unchanged  and  rapidly,  the  great 
bulk  of  it  being  thrown  off  in  the  first  twenty-four  hours.  According 
to  the  experiments  of  Laborde  and  Bochefontaine.  toxic  doses  cause 
in  the  lower  animals  more  violent  epileptiform  convulsions  than  do 
the  corresponding  dose.s  of  quinine.  In  Bochefontaine's  experiments 
the  relative  strength  of  cinchonine  to  quinine  was  about  10  to  16. 
in  Bernatzik's  (on  dogs  only)  as  4  to  5.  De  Schweinitz  has  found 
that  cinchonine  produces  amaurosis  in  the  dog.  as  does  quinine. 

TberapeutlcA. — As  an  antiperiodic,  cinchonine  exerts  a  similar 
influence  to  quinine,  but  is  probalily  about  one-third  weaker  than 
that  alkaloid,  and  must  be  used  in  correspondingly  larger  doses.  J.  B. 
Hamilton  affirms,  as  the  result  of  experiment,  that  cinchonine  as  a 
prophylactic  against  malaria  is  even  superior  to  quinine.  As  a  tonic 
we  have  never  been  able  to  perceive  that  cinchonine  act.i  differently 
from  quinine. 

CiNXHO.viinsL  tfuLPHATK  ociurs  in  white,  silky,  lustrous  needles 
or  prisms,  odorless,  of  a  very  bitter  taste,  soluble  in  sixty-three  parts 
of  water,  freely  soluble  in  acidulated  solutions.  It  polarizes  lo  the 
left,  and  is  not  fluorescent.  .According  to  See  and  Bochefontaine. 
cinchonidine  produces  in  the  lower  animals  symptom,*  similar  to 
those  caused  by  quinine,  except  that  the  iimvulsion-:  ;tre  less  severe. 
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A  boy  aged  five  years  took  one  hundred  and  twenty-eight  grains; 
in  aolution  during  six  hours  without  vomiting.  There  were  then 
convulsions  followed  by  great  collapse,  fall  of  temperature,  pulse- 
lessness (with  seventy-four  cardiac  beats  per  minute),  dilated  pupils, 
muscular  relaxation,  and,  finally,  death;  consciousness  was  preserved 
to  the  end.* 

Cinchonidine  acts  similarly  to  quinine,  but  is  less  powerful,  doses 
one-third  greater  being  required.  The  assertions  made  by  various 
clinicians,  that  it  produces  less  disagreeable  symptoms  than  does 
quinine,  have  not  been  confirmed.  De  Segrais  has  found  the  hydro- 
bromide  given  hypodermirally  in  doses  of  four  to  six  grains  (0.26-  0.4 
Gm.)  very  efficacious. 

Waubuho'b  Tinctche. — Tliia  ia  a.  dark  brown  liquifl,  prepared  in  arcnrdnni-e 
wilh  a  very  complicated  formiilu.t  whioh  has  olilained  a,ii  extniordinnry  reputation 
in  Indii  and  otiicr  Iropirnl  itiunl.ries  in  the  treatment  of  severe  remitlcnt  und  malig- 
nant matnrial  jnrcrn.  Tlic  toaiimony  is  mi  alrong  as  to  ila  remarkable  and  almiMt 
certain  efficiency  that  it  cannot  be  ciueytioned,  and  entil.lea  the  tincture  to  rank 
above  all  other  remedies.  Tlie  method  of  administration  ik  iw  follows.  The  bowels 
having  been  freely  opened,  a  half-ounce  of  the  tincture  is  given  imdituted,  all  drink 
being  withheld,  and  at  the  end  of  tlire*  houra  a  second  half-ounce  ia  in  similar 
manner  exliibiied.  Soon  after  tlic  last  done  a  profuse  aromatic  perspiration  sets 
in,  and  convalescence  is  usually  secured.  The  remedy  is  also  commended  in  one- 
drachm  dose  in  &cut«  ntrnxnui  exhavMion  and  coUapm  without  orgumc  diaeaso. 

Quinine  EsTJ:Ka. — A  number  of  the  esters  of  quinine  have  been 
examined  pharmacologically,  and  some  of  them  have  found  their 
way  into  practical  use.  Among  these  compound.'^  acetylquinine  has 
been  condemned  on  account  of  its  taste;  benuoylquinine  and  phos- 
phorylquinine  are  stated  by  M.  Overlach  to  be  practically  inert. 
The  esters  which  have  been  put  upon  the  market  as  of  value  are  as 
follows: 

Aristocht.v.— .Vpwimf  carbonic  quirtit  rg/er. — This  lnHtelewi.  piakiiili-while. 
amorphoiiB  powder,  wolublc  in  alcohol,  ellier,  chloroform,  or  glycerin,  msoliiMc  in 
walcr.  is  said  lo  conlain  nincly-wix  )X'r  cenl.  of  ([uinine.  According  to  Stursberg. 
after  its  ingesiion.  nuinine  appears  in  a  hliort  time  freely  in  Ilie  urine.  It  probably 
in  effective  an  an  antiperiodtc,  but  luis  Iwen  cliiefly  commended  in  whooping-riiugh 
til  children,  given  ia  douce  of  from  one  to  four  grains  three  times  a  day. 

EuQUtNiNB. — The  ethykarbaiiie  ester  oj  quinine  lius  been  highly  commended 
as  a  Bulwtitute  for  quinine,  and  as  having  the  advantage  of  being  pnictjc4illy  la.'<iclew 
and  of  producing  a  lesf;  severe  tinnitus  aurium.  The  linnilus  aurium  is.  however 
almost  certainly  a  test  of  llic  ikmoiinl  of  active  quinine  in  the  circulation;  tluit 
euininine  is  alJsorbed  vers'  slowly  und  eliniiiiutml  very  slowly  is  indicaleil  by  Ihe 
Bludies  of  F.  K.  Kleiiie,  who  was  unal.Je  lo  obtain  from  (he  urine  more  than  seven- 
teen per  cent,  of  (he  ipiininc  cuntained  in  Ihe  ingeslml  euqiiinine.  It  does  not, 
therefore,  appear  probable  thai  cuquinine  is  as  eHicieiit  as  ijuinine,  but  it  lias  hcon 
commended  highly  in  id]  frirms  of  malarial  dtsmHt,  also  in  tL-hiojiing-rriugh.  r/uireit. 
anemia,  general  Miitilii.  and.  indeed,  in  all  afTections  tor  which  quinine  is  gener- 
ally employed.     According  to  Lulgi  de  Carlo,  combined  with  benzonaphlbol  it  ia 


•f*rrN.  V.  Mr,l.  Jnurn^  1(184,  xuin. 

t  tor  is.iiiiili'ti-  t.iiimlu.  we  Unilrd  .•ihilii  IJ iiprn'oliiry,  lOiti  ml.^    Ilir  sinipliliBl  pKpaialiun 
pf  lliE  NHLkunaf  l'>frMiutiLr>  iTtiu^Iuru  ALkU|>aritKli<A/  in  t\m  diw  oommpaly  employed  lo^^lay. 
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specially  elTective  in  those  fDrms  of  malaria  uccompiuiiet)  by  inLestinal  afFet^lion. 
From  fifteen  to  thirty  grains  may  be  given  in  tlie  course  of  the  twenly-four  houfn, 

SA.LoqniNiNE. — This  quin-ir  csUr  of  anlicylw  and  occurs  in  colorleea  crystAls, 
insoluble  in  WBler,  but  soluble  in  iilcoliol  unil  elher.  It  contains  RUy  per  cent,  of 
quinine.  Overlacli  alleges  tbat  it  does  col  cause  cinclioninm;  il  is,  therefore,  prob- 
ably as  an  antiperiodic  very  feeble,  a.  concliution  which  is  confirmed  by  the  fact  that 
F.  K.  Ivleine  was  only  able  to  recover  during  the  twenty-four  hours  from  two  t* 
seven  per  cent,  of  the  quinine  contained  in  an  ingested  doite  of  saloiiuinine.  Never- 
theless, soloquinine  lias  been  nio«t  higiily  commended  as  an  antiperiodic,  aa  an 
anlipyrelie  in  /ewm,  anil  as  an  anulge^iic  nnd  antirheumatic  in  nrurnlyiaii,  lu^rUiii, 
and  similar  conditions.  It  lias  usually  lx>en  given  in  I  lie  single  date  of  lliirty  grains. 
Ill  leiatira  and  various  iieunilyiim  the  dose  may  Im>  repeated  uilhin  the  twenty- 
four  hours.  The  absorption  of  the  drug  apjieara  to  be  very  slow,  so  tliat  in  lypliuid 
fever  thirty  gruins  of  it,  administered  directly  after  the  cold  balli,  begins  to  exert 
ila  influence  about  (he  time  the  eRect  of  the  bath  is  passing  ud.  ^H 

JHETHYLTHIONINE    HYDROCHLORIDE.        METHVLENE-BLUE. 

Medicinal  methylene-blue  {MethyUhiojiimc  H i/drocklorid iim)  is  to 
be  carefully  distinguished  from  the  dye-stuff,  whit'h  is  it  mixture 
of  the  chlorides  of  zinc  ^nd  tetra methyl thicmine,and  contains  various 
impurities  of  which  the  most  important  is  arsenic.  When  intended 
for  internal  use  the  drug  must  be  free  from  ar.senic  and  zinc.  Parenaki 
and  Blatteis  attribute  the  vurious  unpleasant  symptoms — nausea, 
vomiting,  strangury,  and  the  like^which  have  been  reported,  to  the 
confusion  of  the  medicinal  with  the  dye  methylene-blue. 

Absorplion  (nid  Eliminalion. — Methylene-blue  is  readily  absorbed 
from  both  the  subcutaneous  ti.ssues  and  mucous  membranes  of  the 
alimentary  tract,  appearing  in  the  urine,  according  to  Achard  and 
CiistaiKne,  within  half  an  hour  after  its  hypodermic  injection.  Al- 
though the  biUk  of  the  drug  ingested  probably  escapes  with  the  urine, 
the  bluish  saliva  and  feces  observed  by  Ehrlich  and  Leppmann  would 
indicate  that  other  glands  share  in  its  elimination. 

In  a  number  of  morbid  conditions  the  urine  does  not  become 
discolored  after  the  administration  of  methylene-blue, 

Achard  and  Costaigne,  believing  that  this  was  due  to  failure  of  elimination, 
BUggeeted  the  remedy  as  a  test  for  the  permeability  of  the  kidney  and  reported  a 
number  ot  cases  of  nephritis  tending  to  support  their  ponilion.  Subsequent ly. 
liowever.  Voisin  and  Hauser  showed  that  if  lliia  colorless  uritip  be  warmed,  or  if 
acetic  acid  be  added  to  it,  the  blue  color  will  appear.  Achard  and  Co-staigne.  in 
reply  (o  tbis,  expressed  the  opinion  that  metbylenc-blue  was  eliminated  in  part, 
uncliunged,  and  in  part  aa  a  colorless  cliroraogenic  substance,  and  (hat  the  diseased 
kidney  permitted  the  passage  of  tlio  latter  but  not  of  the  niclliylenc-blue  itself; 
they  give,  however,  no  indication  of  the  chemical  nature  of  lliis  clironiogen. 

General  Action. — Very  little  is  known  concerning  the  physiological 
action  of  methylthionine.  According  to  Combeiuale  and  Francois 
doses  of  0.4  gramme  per  kilo  produced  in  the  dog  vomiting,  ptirging. 
and  diuresi-s.  These  observers  found  that  in  the  guinea-pig  0.3  gramme 
per  kilo  caused  muscular  weakness,  greatly  accelerated  respiration, 
and  death.    After  death  there  was  widespread  staining  of  the  tissue 
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^H         especidly    marked   in   the  nervous  system.     The  blood  wus  choco- 
^H         late-colored  and  contained  methemoglobin.     Gautrelet  and  Gravillat 
^H         state   that    methylene- blue   produces   a   marked    diminution  in   the 
^H         urinary  excretion  of  nitrogen. 

^^1               Therapeutics. — In  1800  Ehrlich  and  Leppmann  called  attention 
^^1         to  the  nnal^e^u-  action  of  methylene- blue,  reporting  several  cases  of 
^^M         neuralgic  and  rkeurnalic  jiains  reheved  by  it.    Combemale  and  Fran- 
^^1         rois  found  that  while  in  simple  neuralgt'a  it  was  frequently  of  service. 
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^^^B                 TliB  coariniou 
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^1         in  neuritis  a 

^H         numerous  ot 
^^M          blue  poasegsf 
^H         in  its  effect, 
^H               As  an  a 
^H         rank,  rivallii 
^B        and  twenty- 

-Thi  ErrscT  or  Ubtbtlene  Blue  in  a  Cue  or  Tebtiah  ', 

1  ad miniirt ration  of  Iwti  eniin*  every  three  houn  led  lo  a  np 
Kiruxyamn  with  eveatiiAj  cumplElQ  cure. 

nd  central  nerve-pains  it  was  of  little  valu 
ler  authors  have  confirmed  the  statement  thu 
;s  some  analgesic  action,  the  drug  seems  to 
and  has  no  advantage  over  the  newer  aniline 
itiperiodic.   niethylthionine  deserves  a  posi 
ig  quinine  in  the  treatment  of  malaria.    In 
ive  cases  collected  by  H.  C.  Wood,  Jr.,  in  wh 
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^^H                     *  TliE  llicuty  ciF  Elirlicli  Ihsi  nielliylcnf-blui-  utt  lu  Bnalii»)S  by  ilnlaioc  the  luin  cyLindnni              H 
^^^B             hiu  bflCD  flhnwn  by  romhcmale  nod  Frmncniu  to  be  unlrue,  tot  while  i(  is  fiouiblo  to  »1&in  living             ^H 
^^^P             Liuiw  wilh  rhe  lirug,  cJucch  far  in  e.\»u  ot  IhotK  ami  afd  npccnAry.                                                            ^^^H 
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sole  drug  employed,  there  were  85  per  cent.  (362)  of  recoveries.  Both 
Roein  and  Iwanoff  have  shown  that  it  exerts  a  direct,  destructive 
action  on  the  Plasmodium  nmlariffi.  The  latter  observer  states  that 
this  effect  is  most  marked  in  the  adult  forms  of  the  protozooij,  in 
this  contrasting  strongly  with  quinine  (correct  (?);  see  p.  431,  small 
print),  and  that  the  crescent  type,  notoriously  resistant  to  cinchona, 
is  easily  destroyed  by  methylene- blue.  Since  it  exerts  no  irritant 
influence  on  renal  structure  methylene-blue  has  been  recommended 
especially  in  the  so-called  blaek-water  fever.  Whenever  in  a  malarial 
disease  quinine  is  contraindicated  it  is  the  most  serviceable  Hubstitute 
we  possess. 

Jacobi  recommends  methylthionine  in  the  treatment  of  inoper- 
able cancer.    Slack  has  also  used  the  treatment  with  good  results. 

Austin  Flint  (1895),  impressed  with  the  results  obtained  from  the 
use  of  methylthionine  in  cases  of  chyluria,  suggested  its  use  in  gonor- 
rktea,  concluding  from  its  action  on  the  genito-urinary  tract  that  it 
would  prove  to  be  a  valuable  remedy  in  that  affection.  The  results 
obtained  at  the  hands  of  many  clinical  observers  do  not,  however, 
confirm  this  opinion,  experience  showing  that  where  the  remedy  is 
employed  alone,  and  not  in  combination  with  well  recognized  anti- 
blenorrhagic  drugs,  it  has  no  effect  whatever  in  lessening  the  ure- 
thral discharge.  The  property  which  the  drug  possesses  of  coloring 
the  urine  is,  moreover,  a  distinct  disadvantage,  as  its  prevents  the 
physician  from  drawing  proper  conclusions  regarding  the  natural 
appearance  of  the  urine.  Methylthionine  may  be  set  down  as  a  mild 
genito-urinary  antiseptic  of  some  value  in  chronic  cystitis  and  ■pyelilis.* 

Administration. — In  the  treatment  of  malarial  diseases  with 
methylthionine  it  is  necessary  to  continue  the  use  of  the  drug  for 
some  time  after  the  cessation  of  symptoms  on  account  of  the  liability 
of  relapse.  From  two  to  thre*  grains  (0.1-0.2  Gm.)  may  be  given 
every  three  hours  for  ten  days,  and  after  this,  three  grains  three  times 
a  day  for  a  fortnight  longer,  3n  gonorrhtsa  the  usual  dose  is  two  or 
three  grains  (0.1-0.2  Gm).  three  times  a  day.  The  remedy  may  be 
conveniently  given  in  pill  form,  but  preferably  enclosed  in  gelatin 
capsule  to  avoid  the  staining  of  the  fingers  and  lips.  The  patient 
should  always  be  warned  of  the  probable  discoloration  of  the  urine. 

EUCALYPTUS. 

Of  the  Australian  genus  EucatpytU8,t  which  comprises  about  one 
hundred  and  thirty-five  specie^j  of  evergreen  trees,  the  U.  S,  Phar- 
macoptpia  recognizes  only  E.  Globulus,  whose  leaves  are  ofGcial,  but 


•  Thiq  parB^rapb  was  wnllrn  by  Pruf.  H.  M,  ChrJHTian. 

t  AlUnliiiD  HB9  Itr^t  oMe-i  by  Lnbillarid^re  in  1792  lo  (he  vnluc  of  the  Eucalyptus  Olobuliu 
but  it  Wfu  not  until  I80<J  Thai  M.  KameL  tMiam«nc^  Ibp  rulluro  tit  thp  tres  in  P&ria  Had  iniluc«d 
the  Pirfocl  of  the  Seine  to  tirdcr  ita  cultivaliun  on  a  Inrge  Acaie.  Since  that  lime  it  hs*  bven  laricely 
intmduml  info  tlutnp',  Alpena,  South  Afnra,  anil  Cdhforrjm.  p-oJ  tri  Home  of  lhp»p  coimtriciT  plantetl 
ForeMe  are  now  lerowinB  B.a<i  flpreadinn.  The  Ire*  i^  ivinarkahle  for  oombiniBg  exittme  hardnt'o 
(rf  wood  Willi  n  raiiriiitv  i.if  growth  a^iseneit  to  i*  about  tive  time?  Ihai  of  our  nniinnry  Trc*s;  ii  m 
alao  affirmed  that  phinKles  mailn  nf  lE  are  fic*-nronf.  ha  cnpnhiliEv  for  abM>rbinK  and  evn;iorftlm^ 
WUaTueitnORliiiBry,  and  la  it  baa  been  iltribulnl  liiB  freedom  of  Aiutralia  Irani  nuUknal  elimatl^ 
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allows  the  oil  of  eucalyptus  to  be  distilled  from  tresli  leaves  of  various 
species  of  the  genus.  From  the  various  species  of  Eucalyptus  are 
prepared  in  Australia  a  number  of  volatile  oils,  and  also  the  Eucaly- 
ptus Gum  of  the  British  Pharmacopeia.  The  so-called  red  gum, 
which  occiirs  in  commerce  in  kino-hke  grains  or  masses,  cootaius 
nearly  five  per  cent,  of  tannic  acid,  and  is  much  used  in  making 
astringent  lozenges. 

Most  of  (he  eucalyptus  oils  are  eonipoaed  very  largely  of  eucaly- 
ptol  or  uf  phellandrene.  The  oils  containing  phcUandrene  were  thrown 
out  by  the  revisers  of  the  U.  S.  Pliarmacopccia,  evidently  under  the 
impression  that  the  active  physiological  jwrtion  of  the  oil  is  eucalyptol. 
Concerning  the  physiological  action  of  phellandrene,  huivever.  we  have 
no  knowledge. 

The  oil  of  Eucalyptus  (U.  .S.  Pharmacopoeia)  is  a  colorle.ss  or 
faintly  yellow  liquid,  of  a  characteristic,  somewhat  camphoraceoua 
odor  and  a  spicy,  disagreeable  taste.  It  is  generally  considered  to 
owe  its  activity  to  encalyptol  (cineol)  of  which  it  contains  about 
fifty  per  cent.  It  is  to  be  noted  that  the  oil  of  eajuput  contains  the 
same  active  principle  in  and  about  the  same  proportion  and  is 
probably  therefore  therapeutically  equivalent  to  the  oil  of  eucalyptus. 

The  Oil  of  Cajuput  is  obtained  from  the  leaves  of  Melaleuca 
Leucadendron,  a  tree  growing  in  the  Molucca  Islands.  This  volatile 
oil  is  of  a  green  color,  a  peculiar  fragrant  odor,  and  a  burning, 
camphoraceous  taste. 

Official  Preparations: 

Fluidextraclum  Eucalypti 30  miiiiinH  {2  C.c). 

Oleiim  EuciilypU 10  lo  15  minimH  (0.0-1.0  Cc). 

Eueulyptol  (Cineol) S  to  10  minima  (0.3-O.C  C.c), 

Oleum  Cajuputi 5  lo  10  minirafl  (0.3-0.6  C.c). 

Physiological  Action.— Local  Actum. — Absorjilion  and  Elimi- 
nalion. — The  oil  of  eucalyptus  is  decidedly  irritant,  large  doses  caus- 
ing burning  in  the  mouth  and  fauces,  with  increased  secretion  of 
saliva,  followed  very  soon  by  a  feeling  of  warmth  in  the  stomach. 
It  is  absorbed  from  the  alimentary  canal,  and  is  probably  eliminated 
by  the  lungs,  skin,  and  kidneys.  In  the  exjjeriments  of  Hinz.  ihe  day 
after  the  ingestion  of  seventy-five  drops  the  breath  smelt  of  Ihe  drug 
and  the  perspiration  of  amyl  alcohol;  the  urine  began  to  have  the 
or  of  the  oil  an  hour  and  a  half  after  ils  ingestion,  and  continued 


iiifluenf««.  triclpe'l,  il  1b  ?Ia1«]  llinl  ■  Iroe  will  e^'apDrAle  Ipn  tiniM  it*  weiijhT  of  wBler  in  (wrnVy. 
four  Vioura,  and  iiuiikprou^i  examples  aru  kIvpil  \t%  wliidi  nwaiiip*  in  Hurnpv  hueI  Aln<rtd  Imvr  btwn 
rnpidly  ponvrrtM  by  it  i"io  cjr>  jtrduncl-  U  i^  l»ln»ve<l  to  diwlrov  nmlnrin  not  iijilv  l,y  drairiiuK  Ihp 
Ajil,  but  alM>  by  yieldiittt  bblHaiini.'  exuilaliurm  lo  iiif  Mr;  lioweh'cr  Ihir^  toby  Iw.  iriprr  in  4I  prrwni 
x-rry  virontf  tvidciiM  ns  lo  itJ  pjwer  of  rpiiderliiH  lafpctfMJ  dlNtncI^  hr^allliy.  An  llif  cimNdcrniiirri 
of  ItiJA  fkib:!?!?!  l>pLonaA  to  hyifiviie  ralhtr  \}\At\  l«i  tlirtaihrulic*.  ilkf  rvnilvr  i-^  rvfrriv*!  Titr  ilriDilnl 
infonufllit^n  lo  Ih^  follnwin^  riipmofr*:  UpkoIii'*  t*nr[otli  {L'J'Jucati/pliia.  3-m  ItQua  jnirmi  ira  Agmit 
jfl  la  Miii^e  Meiticale.  Ajaci-Jo,  IS72).  M.  <iirnli>Tt  {L'E'irnltiftlUA  fjliihi'iul.  mm  Inijuynanrr  en 
Aorie'ittt'urt,  rwi  Jlygitwu.  ri  en  MfiUcinr.  Pnri^  IST-Oi^  Wnlprpr  [Bfiltfti"  ilf  la  ."^oritlt  d'Arttimataiion. 
1S72:    Lnnifim  MidicalBlcord.  Drc.  1N73;    London  Lancrl,   1H7T,  11.). 

iTndrir  Ibp  nB.in#  of  Ettt^typtintKt,  it  liqueur  diHiillpu  fmrn  the  liuvea  of  llir  vum^j'pliu  ha* 
npprnrp'l  in  Kuroppan  cominRrcr. 

I1  biui  been  nffimied  thm  the  Lnavo?  at  KucAlyplu^  oont&ln  &!■□  An  idkalold;   but  RhtiuLaiH 
•Muii.  Thtrafi.,  luLiiii.  54Q)  liBi  Uemoniit rated  tliat  thin  i>  ui  error. 
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to  have  it  for  thirty-six  hours.    Gimbert  states  that  the  odor  imparted 
to  the  urtiie  resembles  that  of  violets,  (ind  is  very  similar  to  that 
caused  by  turpeatiiie.     Binz  atfirms  that  upon  the  lower  infusoria 
the  oil  acts  even  more  powerfully  than  does  quinine,  and  its  genera 
antiseptic  properties  are  decided  (Gimbert). 

General  Effect. — The  constitutional  effect  of  the  same  dose  of  the 
oil  appears  to  vary  considerably  in  different  individuals;    but  tl 
following  summary  comprises  the  factj^  as  nearly  as  may  be.     After 
the  ingestion  of  fmm  ten  to  twenty  minims,  a  ]>eriod  of  mental  and 
physical  activity  is  often  apparent,  followed  by  a  feeling  of  calm  and^^ 
serenity.     After  large  doses  irritation  of  the  digestive  organs  sonie><^| 
times  shows  it.self  by  loose  stools  or  even  by  vomiting.    In  exceptional^^ 
cases  even  the  moderate  dose  may  produce  violent  cardiac  palpita- 
tion and  intense  headaclie  and  fever,  all  these  symptoms  probahly^B 
being  due  to  gastric  irritation.    Large  amounts  of  the  oil  cause  marked^" 
depression,  with  slowing  and  afterwards  quickness  and  weakness  of 
the   pulse,   general   asthenia,   s«l>-normal   temperature,   blunting  of 
sensation,  and  finally  profound  loss  of  muscular  power  with  stupor, 
deei>ening  into   unconsciousness,   and   accompanied   by   loss  of  thej 
reflexes,  and  contracted  reactionless  pupil. 

la  anomslouH  roses  the  symptoms  produced  by  the  oil  of  eucalyptus  differ  fron 
the  lypic-al  cliaractcr.  Thua,  in  an  old  nrnn  who  took  eighty  drops,  the  power  ofl 
niotioii  almost  disappearuil;  the  cnan  also  affirmed  that  he  lost  /or  the  time  being! 
all  sense  of  the  presence  of  his  limbs,  so  tliat  he  was  uiiL-onsrious  of  possesxiiig  them 
when  he  aliul  his  eyeit.  although  his  intellect  van  perfectly  clear  througlioiit.  In  i 
a  case  reporleil  by  Alfred  Neale,  a  lilt.le  over  lialf  an  ounce  of  the  oil  of  eucalpyl.ua j 
i»  saiil  to  luive  produced  death  iu  riftccii  hours  in  a  lioallhy  boy;  the  only  recordcdj 
fyinptouia  were  violeut  dyspntra  witli  oollupse.* 

Upon  the  lower  mamnuilia  (he  oil  of  eiicjilyptuH  appcais  to  act  precixcly  as  It 
doe«  on  man.  According  to  the  experimeiif.s  of  Gimbert,  tlie  hypodermic  injection 
of  the  oil  iM  immedately  folltiwod  by  a  period  of  excitement,  seemingly  in  greut 
measure  due  Ui  the  intense  local  irritation;  after  about  lialf  an  hour,  If  tlie  done 
ha£  been  suHicieully  large,  the  otiimal  b^ns  to  stumble  and  totter  in  walking,  the 
breathing  grows  more  and  more  slow  and  irregular,  tlie  limbs  give  way,  the  curai 
droop,  the  muscular  weakness  lieeonies  profound,  and  death,  preceded  often  hyJ 
partial  ronvulsions,  occurs  through  failure  of  respiration. 

Death  appears  to  be  produced  by  the  fatal  dose  through  asphyxia. 
According  to  the  experiments  of  Gimbert  (confirmed  by  Binz),  the 
motor  nerves  and  the  muscles  are  not  affected,  so  that  the  failure  of] 
motion  and  reflex  activity  is  probably  due  to  a  depression  of  thai 
motor  side  of  the  spinal  cord   and  of  the  medulla.     According  toj 
Hermann  8chlager,  the  hypodermic  injection  of  the  oil  produces  al 
temporary  rise  of  temperature,   probably  as  the  result  of  the  local] 
irritation,    but   after   toxic   doses   the   temperature   falls   decidedly.] 
Schlager  also  states  that  the  large  dose  of  the  oil  causes  a  marked 
lessening  of  the  arterial  pressure,  whose  coming  on  is  not  affected 
by  previous  section  of  the  vagi,  by  atropinization  of  the  heart  or  byi 


*  Aa  B  ijuart  fii  VBiy  liloorty  Mruai  wju  faubd  in  lltp  plnira  caviiv,  PM.I  A0  tibc  boy  ' 
en  pruIuwooiiUy  uuLUho  wu  in  arlkulo  mtriiit.  daubt  utuudiw  lu  Ibu  um. 


442 


GENERAL   REMEDIES 


section  of  the  cord.  It  would  appear,  therefore,  that  the  oil  of  eucalyp- 
tus directly  depresses  the  heart  or  the  peripheral  arteries.  As  in 
Schlfiger's  experiments  the  force  of  the  isolated  frog's  heart  was 
distinctly  depressed  by  the  drug,  the  latter  must  be  a  direct  cardiac 
depressant.  Mosler  affirms  that  in  dogs  whose  spleens  were  exposed, 
injections  of  tincture  of  the  leaves  of  eucalyptus  produced  a  decided 
contraction  of  the  viscus.  According  to  Gimbert,  the  excretion  of 
urea  is  enormously  increased  by  the  drug. 

Therapeutics. — The  oil  of  eucalyptus  has  some  power  as  an 
antiperiodic,  but  is  much  inferior  to  the  cinchona  alkaloids  and  to 
methylene-blue,  and  should  be  used  only  in  cases  in  which  for  suffi- 
cient reasons  these  remedies  cannot  be  employed,  or  as  an  adjuvant 
to  them. 

Josepli  Keller  oned  it  in  tour  hundred  and  thirty-two  cbhcs,  of  whirli  two  hun- 
dred and  ninetj-lhree  had  suffered  from  previous  attacks.  Of  the  lerliaiiB  75.57 
per  cent.,  of  the  quartans  70  per  cenl.,  and,  of  the  quotidians  67.89  per  cent,  yielded 
to  the  remedy.  He  recommends  it  u.-*  especially  valuable  in  obstinate  caaes  in 
which  quiniiw  liaa  been  taken  again  and  again,  Lorin.tcr,  Ualler,  Bohn,  Carlotli, 
Cortan,  Giinbert,  Gubler,  Tristany,  of  Spain,  J.  H.  Musaer,  and  others,  bear  t«6ti- 
mony  to  the  power  of  Eucalyptus  in  malarial  diaeanea:  while  Brudell,  Seiti,  and 
Papillon  affirm  it  to  be  of  little  or  no  value. 

Oil  of  eucalyptus  is  one  of  the  best  stimulating  expectorants  that 
we  possess:  in  both  ac-ute.  and  chronic  bronchitis  it  may  be  exhibited 
when  there  is  free  secretion.  Children  bear  it  very  well.  According 
to  A.  F.  Galbraith  Faulds,  it  is  valuable  in  some  forms  of  glycosuria. 
It  is  also  largely  used  locally  as  a  stimulant  antiseptic  in  various 
chronic  inflammatory  conditions  of  the  mucous  membranes  of  the 
upper  respiratory  tract. 

The  oil  of  cajuput  has  been  used  chiefly  as  an  external  parasiti- 
lude  in  various  skin  diseases,  also  as  a  local  stimulant  application  in 

•iasia,  acne,  rosacea  and  piiyriasis.  It  is  not  very  irritating  to  the 
Itin,  but  is  exceedingly  destructive  to  low  forma  of  life,  and  eonse- 
i|uently  has  l>een  used  as  a  •parasiticide  externally,  and  even  internally 
against  the  Aacarides.  In  intestinal  -pain  and  spasm  and  in  serovs 
diarrhira  it  is  efEcient,  especially  in  combination  with  chloroform, 
camphor,  and  opium.  As  a  counter-irritant,  it  has  been  used  in  rkev- 
matism;  as  a  stimulant  to  the  skin,  in  psoriasis,  acne  rosacea,  and 
pityriasis. 
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Fjti.  IG—Tq  Spow  how  Dnui;u  mat  AvFKrT  Rouv  TKMPr.inTC'H^. 

Tl — llFat-r^Eulatin^  ceiiler.  F — Conter  for  lipal  ffirmfltiim.  1> — t'f^iiTcr  t"v  lieal  cri>-«ipaiion, 
V — Vamt-niEitor  oeiiler.  S — I'pnter  for  sweni  ^k:Liid>.  I' — ('apitlary  blocl  veif*l.«  in  Uto  ^^kiit.  Ci — - 
Hwtal  Klun<L  T — TiH-'*ue  eelK.  Dtuah  nmy  lower  \fn\y  li'jnprmUlrf  hy  <liliiifii-l]]ii>^  rlipniioal 
activiTy  in  T;  c»r  l)y  mcrensizia  lipat  iliHaipaiioii  Ihrouph  clilalaiKnj  of  I  lip  i-tiii  rupillarip-  nr  cn-artr 
secretion  of  jriweat. 

Some  of  them  are  actively  antirheunijitic.  Tlip  tiilTerent  members  nf 
the  class  vary  greatly  in  the  activity  of  what  may  he  terinetl  their 
secomiary  properties,  some  of  tliem  lioiiig  used  in  reality  almost 
entirely  as  antirhcumaties  or  analgewies.  I  heir  antipyretic  iwiwers 
being  inferior  for  practical  piirjtoses  to  (liose  of  other  members  of 
the  group. 

The  method  in  which  antipyrelii's  reduce  fever  temperature  has 

not  been  thoroughly  worked  out.  Imt  it  is  probable  tliat  they  exert 

their   influence   by   an   action   upon   the   thermogeiietic   or   tliermo- 

inhibitnry  centres.     On  the  other  hand,  it  is  possible  that  they  have 
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EUch  immediate  influence  on  the  chemical  proc^Hses  in  the  various 

tissues  of  the  liody  as  to  diret'tly  afTect  the  production  of  heat. 
The  queslion  as  to  whether  it  is  better  in  fever  to  reduce  the  excea- 
eive  temperature  by  the  administration  of  an  antipyretic,  or  by  the 
use  of  the  cold  bath,  is  one  to  which  at  present  a  positive  answer 
cannot  be  given.  So  far  as  our  present  knowledge  goes  the  anlipy- 
retica  produce  greater  disturbances  in  the  general  functions  of  the 
body  than  is  caused  by  what  we  may  call  the  mechanical  abstraction 
of  heat.  Further,  the  fever  process  itself  is  a  disturbed  condition  of 
the  nutrition,  which  is  by  no  means  thoroughly  comprehended.  In 
the  administration  of  an  antipyretic  we  are  aKeniptlng  to  modify 
for  the  better  a  morbid  process  of  whose  real  nature  we  are  ignorant 
by  the  use  of  a  powerful  drug  of  whose  action  we  have  not  definite 
knowledge.  The  use  of  the  antipyretics  is  at  present  empiric,  and  in 
our  lack  of  knowledge  the  cold  bath  would  seem  to  be  a  safer  remedy 
than  the  drug.  The  greater  convenience  of  antipyretics,  however, 
exerts  a  constant  pressure  for  their  use  by  the  physician,  and  litlle 
by  little  confidence  in  them  seems  to  be  growing-  Our  own  belief 
is  that  in  minor  cases  of  fever  the  antipyretic  is  often  superior  to  the 
cold  bath  because  of  its  greater  ease  of  application,  but  that  in  the 
severe  cases  of  fever,  especially  when  there  is  a  tendency  to  [lersislent 
adynamia,  the  best  results  are  to  be  achieved  by  relegating  anti- 
pyretics to  the  class  of  adjuvants,  employing  them  in  moder- 
ate dose  simply  for  the  purpose  of  assisting  the  cold  bath,  and 
of  pro  onging   Its   influence. 


SALICYLIC  ACID. 

Halicj'lic  acid  occur.s  in  long  lu-ii-ular  crystals  or  bi  the  form  of  a 
while,  dull  powder,  almost  odtipl&sti  but  with  a  sweetish  unpleasant 
taste,  accompanied  by  a  transient  sense  of  numbness.  It  is  soluble 
at  25"  C,  in  about  three  hundred  and  eight  parts  of  wafer  and  in 
two  parts  of  alcohol. 

Owing  lo  the  irritant  action  on  the  nmcous  membrane  salicylic 
acid  is  very  rarely  used  as  an  internul  remedy.  A  numljer  of  its  salts, 
however,  are  official.  Of  these  the  sodium,  ammonium,  strontium 
and  lithium  salicylates  all  occur  as  white  powders  with  the  char- 
acteristic unpleasant  taste  of  salicylic  acid,  freely  soluble  in  water 
and  fairly  soluble  in  alcohol.  Besides  these  salts  various  esters  of 
salicylic  acid  are  also  used,  of  which  two  are  official,  methyl  and 
phenyl  salicylic  esters. 

MfUujl  suUcyUitf  is  an  almost  colorless  but  sbghtly  yellow  liquid, 
volatile,  with  a  very  penetrating  characteristic  odor  like  that  of 
wintergreen.  It  occurs  naturally  in  a  large  number  of  plants  but  is 
especially  abundant  in  the  wintergreen  and  sweet  birch.  The  volatile 
oils  of  these  two  last  plants  contain  in  the  neighborhood  of  ninety 
per  cent,  of  methyl  salicylate  to  which  substance  they  owe  both  their 
physical  and  their  therapeutic  jiropcrties. 
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Oil  of  gaultheria.  Oil  of  Sweet  Birch,  and  the  Methyl  Salicylate 
prepared  syntheticaliy  are  so  similar  in  composition  that  they  piobably 
have  the  same  action  upon  the  human  economy,  but  this  is  not  certain, 
and  the  apothecary  should  always  put  up  the  exact  drug  prescribed. 

The  question  whether  the  natural  Balicylic  ackl  of  the  oil  of  gaultheria  has  any 
differenl  phyaiological  aelion  froui  the  artificially  prepared  but  chemicaQy  ideiKirflJ 
acid  hua  been  elaborately  investigated  by  B.  J.  Hlokvia.  who  reaches  the  conclu- 
sion thut  there  ia  a  marked  quantitative  difference,  the  natural  acid  being  disliocily 
less  poisonous  than  the  artificial, — a  circumstance  which  he  thinks  ia  due  to  the  siipe- 
rior  oemotic  propertiea  of  the  natural  acid,  cuufiing  it  to  be  more  rapidly  eliminated. 

Salidn  ia  a  glucoside  obtained  from  several  species  of  willow  and 
poplar.     It  occurs  as  colorless  rrystals  without  odor  and  having  a 
very  bitter  taste,  soluble  in  twenty-one  parts  of  water.     Its  thera-, 
peutic  virtues  depend  chiefly  upon  the  fact  that  it  is  decomposed] 
with  the  formation  of  a  sugar-like  body  and  salicylic  acid. 

Il  is  readily  absorbed,  and  is  eljmimiteil  as  ealicin,  saligenjn,  and  nalicylic  acid 
(Huseniann).  According  to  Scarpetli,  it  inhibits  tlie  functional  activity  of  the  red 
and  wliite  blood-corpusclea,  hut  less  powerfully  than  does  quinine.  It  was  origin- 
ally introduced  in  the  treatment  of  specific  and  acute  rheumolitm  by  Maclsgan,  but 
its  therapeutic  activity  apparently  depends  upon  the  salicylic  acid  which  is  produced 
out  of  it  in  the  system;  and  as  its  conversion  is  hIow  and  imperfect,  aa  a  remedy  it 
is  of  very  inferior  value.    At  prcaenl  it  is  rarely  used. 

Official  Preparations: 

Acidum  Sulicyliciim     ■,  ,  .n  tii  15  graina  (0.3-1.0  Gm.)- 

.\nunonii  Salicylas ."i  to  30  grains  (t).3-2.0  Gm.). 

Lithii  .Salieylaa ■'i  to  30  grains  (0.3-2,0  Gm.). 

Sodii  Salicylas ,  . . .  ,  5  to  ao  grains  (0.;j-2.0  Gm.), 

Htrontii  Salicylas ,    5  to  M  grains  (0.3-2.0  Gni,). 

Phenylia  Salicyiiis  t  .    5  to  15  grains  (O.:i-l.0  Gm.). 

Methylis  SalicyloK     .  .        .    . .'i  lo  20  minims  (0.;i-1.2  C.c). 

Oleum  Bclulff         .  .,  ..^ 5  lo  20  minims  (0.3-1,2  C.c). 

Uleum  Gaullheriu- S  lo  20  minims  (0.;M.2C*.). 

tjalicinum 15  to  30  graini  (1-2  Um.], 

Physiological  Action. — Lnral  Action.^ Absorption  avd  Elimina- 
tion.—  Pure  sulifylic  arid  is  sti  actively  irritant  to  mucous  mem- 
branes that  its  less  irritant  com.pounds  are  imiversally  preferred  in 
practical  medicine.  It  ia  absorbed  rapidly  through  mucous  mem- 
branes, and  also  to  a  less  extent  through  the  skin  when  applied  in 
alcoholic  solution  (Drasche),  or  in  the  form  of  a  soluble  compoimd. 
It  circulates  as  a  sodium  or  other  salicylate.  Many  of  its  insoluble 
compounds,  such  as  strontium  salicylate,  bismuth  salicylate,  etc., 
undergo  slow  decomposition  in  the  alimentary  canal,  yielding  their  sali- 
cylic acid  to  the  alkaline  intestinal  Juices,  and  subsequent  absorption. 

Salkowski  pointed  out  that  salicylic  acid  in  the  blood  probably  exinta  in  the 
form  of  the  sodium  Rait,  Binz  supposes  that  the  acid  is  liberated  in  the  blood  by 
the  carbonic  acid  formed  in  the  tissues.     Feser  and  Friedeberger  found  that  ualcM 

t  Pbuyl  ■Biicytale  1*  ooDildcml  la  KuuiMtiw  witb  pbaool  (xe  pMCe  073.) 
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enonnoufl  doses  of  the  drug  were  injected  iiil.o  ilis  b!ood  ro  nw  to  produce  immedialo 
violent  convulsions  and  death,  no  free  salicyUe  acid  was  demon Htrable.  In  KiJhler'a 
experiments,  when  salicylic  acid  was  disaolved  in  norinul  blood  no  acid  was  yielded 
lo  ether;  but  when  ihe  blood  of  asphyxia — i.e..  blood  aupcrealurated  with  carbonic 
ftcid — was  employed,  a  very  notable  amount  of  llie  acid  was  extracted  by  the  ether. 
These  experiments  warrant  the  conclusion  tliat  when  the  blood  is  in  the  nomml 
condition  the  alkaline  vahcylates  arc  not  decomposed  by  the  carbonic  acid  in  it. 

Feser  and  Friedeberger  have  advanced  Ihe  theory  that  the  salicylic  acid  circu- 
lates in  Ihe  form  of  an  albuminate.  This  has  received  some  support  from  the  ex- 
periments of  Farsky,  w*hich  neem  to  show  that  the  acid  is  capable  of  forming  such 
B  compound,*  On  the  other  liand,  the  theory  is  contradicted  by  the  resultB  of 
Fleischer,  who  digested  albuminous  solutions  with  the  acid,  and  aft«r  coagulation 
by  heat  found  all  the  acid  in  the  flltrate,  and  who  also  treated  the  blood  of  poisoned 
animals  in  a  HJmikr  way,  and  foimd  the  salicylic  acid  oitly  in  the  serum,  the 
coagulum  being  free, 

Saliryliy  acid,  iilthough  it  probably  enters  into  every  lirjui'l  of  the 
organism,  escupes  from  the  body  chiefly  through  the  kidneys,  its 
eliiniaatiou  beginning  almost  immediately  after  ita  ingeution.  It 
appears  to  be  excreted  partly  as  salicylic  acid  and  as  a  salicylate, 
chiefly  as  salicyluric  acid,  and  partly  as,  at  present,  unknown  educts. 

Ugolino  MoBso  recovered  from  the  urine,  both  in  man  and  animals,  practically 
all  of  the  salicylic  acid  which  had  been  ingeHt«d,  either  in  the  form  of  salicylic  or 
sahcyluric  acid.  Slockmann  found  tliat  (rora  o:ie-lwlf  to  one-twentieth  of  the 
ingested  aalicylic  acid  was  eliminated  unch&ngcd,  the  greater  portion  being  con- 
veHcd  into  salicyluric  acid,  Filrbringer  and  Dranche  failed  lo  del«ct  it  in  the  feces 
the  saliva,  the  bronchial  secretion,  or  the  sweat,  but  Mussy  found  it  in  Ihe  saliva 
as  did  also  Balz,  and  Oulmont  detected  it  in  the  scrosity  o(  a  blister.  It  a])pear.s  in 
the  urine  very  soon  after  ils  ingestion,  but  its  elimination  proceeds  slowly.  Thus,  in 
a  case  ot  exstrophy  of  the  bladder  it  was  detected  in  the  urine  dripping  from  the 
ureter  eight  and  a  half  minutes  after  ils  ingestion  (Bah),  and  it  hus  lx«n  found 
in  the  urine  eight  days  after  the  exhibition  of  the  last  dose  (Byanow).  Tlio  latter 
observer  alno  found  it  in  the  urine  of  a  normal  man  as  a  salicylate  tweiity-Bve  min- 
utes after  its  swallowing.  A.  E.  Stuart,  after  so  smuU  a  dose  as  nine  grains  of  Ihe 
acid,  saw  free,  distinct  crystals  of  saljcylurit;  ai'id  in  the  urine.  It  is  possible  that 
such  of  the  salicylic  acid  as  encapca  unchanged  from  the  kidney  may,  an  first  ex- 
creted, be  in  the  form  of  a  salicyklc,  but  lie  set  free  by  the  phosphoric  acid  ot  the 
urine;  at  least  such  would  be  indicated  by  the  fact  tiiat  in  BaU's  case  of  exstrophy 
podium  salicylate  oppeared  in  the  urine  twelve  minutes  lictore  the  free  acid.  The 
green  color  of  the  urine  characteristic  ot  the  free  use  of  salicylic  acid  appears  to  lie 
due  to  an  increase  In  the  formation  of  indican  (S.  Wolflierg.  M.  Robin),  or  else  U} 
pyri>catechin  (S^),  and  it  is  not  improbable  that  the  pyrocatechin  is  formed  oul  of 
Uie  saticyhc  acid. 

Neri'ous  Syatem.Sr)  far  as  we  know,  the  single,  even  large, 
therapeutic  doae  of  salicylic  acid  has  no  distinct  action  upon  the 
nervous  system,  unless  it  be  upon  the  peripheral  ends  of  the  auditory 
and  [wrhaps  other  nerves  of  special  sense,  the  tinnitus  aurium  caused 
by  it  indicating  that  upon  these  orgJins  It  acts  as  does  quinine.  The 
symptoms  of  sttlicylic-acid-poisonlng  indicate  that  the  drug  does  act, 
when  in  overwhelming  dose,  upon  the  cerebral  cortex;  how  far  other 
portions  of  the  nervous  system  are  affected  is  at  present  uncertain. 


•  He  iliin!''lwl  variouj  nlbuminniu  »ub<tanoM  with  mlicylio  urui.  wsulied  them  with  «her  until 
it  would  rale  ikE»  riLLtrv  acid,  dried,  HAfllLfltl  witli  water,  arid  fourul  on  siialy^ii  salicylic  a^Lit  largely 
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It  is  proljiible  Hitit  llie  feeling  of  depressioii  nflen  prmlui-cd  by  the 
free  fontinuous  use  of  the  salicjlales  is  largely  the  outcome  of  an 
influence  upon  the  cerebral  cortex. 

Acfording  to  Hfv,  neither  the  reflexes  nor  I  he  general  senaihility,  nor  the  con- 
dueling  power  of  llie  neiTe-lmnka  nre  senaibly  irnpaireii  in  the  lower  unimalii  |ioi- 
aoned  hy  a  suiioylal^,  hut  Lahordo  Htates  that  u  droi'luii  of  tlic  ?ulii'ylute  will  produce 
in  a  dcjg  prtitound  cutancciiui  anecthwiia;  mid  Boehetontiiiiic  affinns  that  in  the 
frog  llie  drug  dcpreBses  tbe  apimil  uord,  it  inay  be  to  the  point  of  paralysia. 

Reapiralion. — The  respiratory  phenoojena  produced  by  ealicylittes 
in  the  lower  animals  are  said  to  be  quirkening.  followed  by  slowing, 
of  I  he  respiration,  with  gradual  failure  until  death  from  asphyxia 
results.  The  slowing  and  final  paralysis  are  probably  due  to  a  direct 
action  upon  the  respiratory  centre.  The  primary  quit'kening  has 
been  ascribed  wilh  plausibility  to  irritation  of  the  pulmonary  vagi, 
though  it  is  pr<)buble  lliat  there  is  primary  stimulation  of  the 
respiratory  centre. 

When,  in  Klihler'a  experimenln,  the  pneumogaatriea  were  dividwl  during  I.Im 
period  fit  rolardation,  tlie  frequency  of  the  respiration  waa  still  furtlier  l^ascni^. 
Daiiewsky  practised  section  of  the  vagi  U'fore  exhibiting  (he  drug  and  during  the 
first  sfage  of  accelerated  breathing.  In  the  lirat  instance  lie  found  that  i!ip  breathing 
wan  only  ^liglitiy  uri-elerotcd  by  the  drug;  in  the  second,  that  (he  quickened  reapi- 
ralion fell  to  llie  aame  xlownefs  that  is  Hcen  in  the  tuipoisoned  animal  with  cut 
pneuniogaatrics.  HLs  experiioentu  wore  loo  few  lo  be  conclusive,  but  indicate  the 
currectncsa  of  liis  deduclion. 

MuBcles. — According  to  Charles  Livon,  salicylic  acid  has  a  distinct 
influence  upon  the  muacle-tissue  of  the  frog,  producing  a  primary 
increase  and  secondary  decrease  of  excitability  and  alleritig  the 
chanicler  of  the  niu.scular  contractions. 

C'ircH/n/pon.^Tliere  was  at  one  lime  ii  lielicf  not  only  among 
clinicians,  but  also  physiologists,  that  salicylic  acid  even  in  small 
(loses  decreases  the  arterial  pressure.  It  seems,  however,  to  l»e  esta!)- 
lished  that  while  toxic  dospH  of  salicylic  acid  do  depress  urterinl 
pressure,  moderule  doses  exert  no  such  influence;  indeed,  Danewsky 
is  probably  correct  in  asserting  that  they  increa.se  the  arterial  jircs- 
Htire  by  stimulating  the  vaso-motor  centres.  The  final  fall  of  the 
arterial  pressure  is  in  large  part,  if  not  altogether,  due  tu  a  direct 
action  of  the  drug  ujwn  the  heart  itself. 

E.  Maragliano,  in  a  very  lat^  number  of  apliygmographic  and  sphypnoimuio- 

liiclrical  studies,  found  the  arterial  prcssuro  luiually  elevated,  and  never  dcpnvscd, 
by  iherapeutic  deuces  of  llic  dnig.  In  1H7!)  Hugiics  Ollrenmrc  alTirined  tluil  inod-i 
urate  dosi'H  of  Bodium  salicylalo  inureawed  ihe  frtHjuoncy  of  iIlh  pulw  and  Ihe  arte- 
rial pressure,  and  in  tills  wiW  sulweiiuetilly  I'ontinned  by  Daneawky.  According  to 
the  lallor  olwerver,  although  Ihe  fiirco  4iiid  energy  of  the  cardiac  beat  are  iiiereuM>l 
by  the  .imall  dose  of  the  dnig,  yet  the  inability  of  the  salicylate  to  elevate  llie  arte- 
rial pressure  after  secl.ion  of  the  spinal  cord  shows  that  the  niain  factor  in  the  ri»« 
of  the  blood-preSHUre  m  spasm  of  the  blaod-veAscIs  due  to  stimulaliop  of  (lie  van>- 
niotor  centres  in  llie  medulla,  Kohler,  Oltreinaro,  and  Diinewaky  liave  found  thatJ 
after  toxic   doses   ihe  arterial   i>rcB8iire  alcadily  falls,   the  hean-elroko   bpcomit^j 
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weaker  ami  weaker,  und  finally  licing  extinguished.  KCliler,  detemiining  Llial  (ha 
fall  o(  pressara  ia  not  prevpnted  by  previous  seclion  of  Ihe  depressors,  (he  vagi, 
and  the  r*rvical  cord,  logically  eoncludcB  that  it  is  due  to  an  aclion  upon  Iho  heart 
ilaelt.  In  Paul  Faval's  enperiments  upon  the  isobted  heart  of  the  frog,  Hinull  doses 
of  salicylic  acid  had  no  perceptible  infldeni*,  although  large  doses  paralyzed  the 
vispufl.  W,  Wiecliowski,  ad  the  rcsiill  of  an  elaborate  reBeanli,  ltelieve«  rlial  sali- 
cylic acid  acts  specifically  upon  the  brain  circulation  iit  causing  contraction  of  (he 
blood-vessels,  but  lliat  this  action  is  not  shared  by  benzoic  acid,  by  aspiria,  or  by 
the  oil  of  gauhheriii.  He  quotcH  aa  concurrent  with  liiti  conchision  the  obaervntions 
of  tththoff,  that  sahcylic  acid  produces  imrrovriiig  uf  the  retinal  vessels. 

Digestive  Tract. — The  indigestion,  loss  of  appetite,  and  nausea 
which  often  interfere  with  the  usefulneHs  uf  salicylic  acid  and  its 
compounds  are  not  due  to  the  irritant  action  of  the  drug  so  much  &s 
to  an  influenre  of  the  salicylate  on  the  action  of  the  digestive  ferments; 
even  when  (lie  salirylates  are  not  adminiatered  during  digestion,  it 
is  probable  that  they  are  excreted  continuously  into  the  Btomach 
and  exert  their  specific  action. 

Acconhng  to  KoUie  un<l  othcra,  safiryliu  acid  arrests  or  provcnla  the  action  of 
the  non-orgaiii/ed  organic  ferments.  Thtis,  ii.  will  inhibit  the  action  r>f  cinulsin  upon 
amygdalin  or  upon  myronic  acid,  and  prevent  Ihe  deyekipiiicnl  of  hydrocyanic  acid 
or  of  the  volatile  oil  of  mustard.  Miller  foimrl  llial  one  per  i-ent.  of  Halicyllc  acid 
was  sufficient  to  check  llie  action  of  pl.ya.lin  upon  wlari'h;  for  the  same  effect  ten 
per  cent,  of  phenol  was  required.  The  (ligestivo  acti<in  of  pepsin,  outside  of  the 
body,  was  very  serioiLsly  affected  by  {1,2  per  cent,  of  salicylic  acid  in  Miller's  sludies, 
but  in  KoMie's  experiments  Ihe  ingestion  of  twenty  grainii  a  day  of  the  drug  had 
no  demonstrable  effect. 

The  belief  of  many  clinicians  that  the  salicylates  have  a  distinci 
action  in  stimulating  biliary  secretion  seems  to  have  a  solid  experi- 
mental foundation  in  the  researches  of  H,  Moreigne,  in  the  experi- 
ments made  upon  animals  by  varinus  observers,  and  in  the  observa- 
tions of  William  Bain  and  of  PfafT  and  Balch  upon  human  beings 
suffering  from  biliary  fistula.     (See  bottom  p.  514,) 

Nutrition. — The  exixriments  of  Haig,  of  S.  Wolfsohn.  of  C.  Vir- 
chow,  of  E.  G.  Salome,  of  ,\I.  Kumagawa,  of  F.  Tausk  and  B.  Vas. 
of  Bohland,  and  of  F.  G.  Goodlxwly,  which  have  been  made  upon 
various  animals  and  upon  healthy  men  are  so  numerous  and  con- 
cordant in  their  relatione  as  to  prove,  despite  the  contrary  result  of 
Wiley,  that  in  the  normal  man  or  animal  salicylic  acid  and  its  prepa- 
rations increase  to  a  very  great  extent  ike  elimination  of  urea  and  uric 
acid.  In  the  experiments  of  Kuntagawa.  the  uric  acid  was  increased 
in  the  heallhy  dog  from  thirty  to  seventy-four  per  cent.  There  was 
also  marked  increase  in  the  elimination  of  sulphur  compounds, 
although  the  relation  between  Ihe  elimination  of  nitrogen  and 
sulphur,  which  in  the  normal  animal  is  fixed,  was  distinctly  disturbed. 

The  qucation  whether  the  Increased  elimination  of  urea  and  uric  acid,  produced 
by  the  nalicylic  acid,  is  due  to  an  increased  formation  of  these  substaneea,  or  is 
simply  the  outcome  of  increased  activity  in  elimination,  cannot  at  present  be  an- 
Bwercil  positively.  .Schraiber  and  Zandy  woiJd  seem  to  be  correct  in  believing  thai 
there  is  inrrcased  formation  of  urea,  hut  llic  experiments  of  Lecorchi*  and  Salamon 
2B 
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indicttlo  that  in  rheuraaliam  (lie  action  of  the  acid  is  rather  in  fuvoring  elimination 
tlian  increasing  tormaliijii-  Thus,  these  obflen-era  found  thnt  in  aniie  rheumatism 
there  is  under  Ihe  influence  of  Balicylates  an  increase  bolh  of  iirea  and  uric  acid, 
usually  lasting  three  or  tour  doya,  and  tlien  followed  by  a  lessening  of  the  excretion 
which  in  many  cases  carries  llie  elimination  of  these  substances  below  the  normal. 
If  the  theory  of  increaaed  formation  of  urea  and  uric  acid  under  the  influence  of 
salicylic  acid  be  adopted,  the  question  natiirally  arises  as  to  Ihe  method  in  which 
the  drug  acta  in  producing  the  increased  formation.  Concerning  Iliis  we  have  no 
light  at  all. 

Closely  connepted  with  the  subj^nt  of  the  action  of  the  salicylates 
upon  nutrition  ia  that  of  their  influence  upon  temperature.  Bolh  in 
the  normal  man  and  in  the  lower  animals,  except  in  rare  cases,  even 
the  largest  therapeutic  doses  of  the  salicylates  do  not  lower  the  bodily 
temperature  (Fi'irhringer,  Gedl,  Danewsky,  and  See).  It  is  probable, 
however,  that  salicylic  acid,  like  quinine,  has,  in  non-toxic  doses, 
some  control  over  thermogenesia  in  health.  Thus,  in  one  or  two 
experiments  upon  himself.  North  found  that  Ihe  acid  exerted  a 
decided  influence  in  preventing  t  he  rise  of  bodily  temperature 
normally  caused  by  exercise. 

In  fever  the  aniipyretic  action  of  the  nalicylates  is  very  pronounced ; 
usually  in  about  fifteen  minutes  after  the  administration  of  the  drug 
a  profuse  sweat  appears,  which  is  soon  followed  by  a  fall  of  tempera- 
ture that,  according  to  Justi,  reaches  its  maximum  in  about  six  hours.* 

The  sweating  is  profuse  and  exhausting,  amounting,  according  to  Ewald,  not 
rarely  to  seven  hundred  and  fifty  grammea.  The  perspiration  can  scarcely  be  the 
chief  factor  in  the  reduction  of  temperature,  as  there  appears  to  be  tin  relation  be- 
tween its  amount  and  the  degree  of  tba  fall,  and  it  luually  ceases  before  tlie  lattvr 
reaches  its  maximum. 

In  what  way  the  fall  of  temperature  is  produced  we  have  at 
present  no  knowledge,  since  in  the  only  experiments  upon  the  eubjeet 
— those  of  Hobart  A,  Hare, — the  doses  employed  were  not  sufficient 
to  give  positive  results. 

Especially  was  this  true  in  the  experiments  mode  upon  animals  siifTering  fioin 
fever.  Indeed,  there  was  not  in  those  animals  any  full  of  bodily  temperature  under 
the  mfluencc  of  the  salicylic  acid  administered.  To  altempt  to  reason  from  the 
results  reached  as  to  the  method  oF  the  action  of  salicylic  acid  when  it  does  cause 
fall  in  bodily  temperature  seems  futile. 

BUMMABY.— Salioylio  add,  a.nd  to  a  less  degree  the  Balicjrlates, 
are  irritant  to  the  mucous  metnbraneB,  though  it  is  probable  that 
the  disorder  of  dlgeetion  pnaduoed  by  the  acid  and  its  aalts  is 
chiefly  due  to  their  inhibiting  the  activity  of  the  digeetlve  fer- 
ments. Salicylic  acid  ia  readily  absorbed  and  probably  circulates 
in  the  blood  as  a  sodium  or  other  salicylate:  it  ia  eliminated 
partly  uncbaneed  ae  a  salioylate,  partly  as    sallcyliirio   acid,  the 


*  The  9l4lpmr<nu  in  regard  to  the  ncticiii  of  •olitylic  uric)  nn  tiie  inilw  m  lever  vary  k>  mud)  aji 
lo  miRp^I  llmt  wtrfci  any  decided  Ic^^eninB  of  Iha  cnrdkup  T*flr  dfiE?  uccur.  it  If  firpv ndeul  upou  It,^ 
fnJI  uT  trmpenil^Are,  Ttiu*  Um^in  tjirum-  da  Thfrnii.,  iH7'h  '"*'.  'lulmont  (Lt  Prfior*.9  Mid.,  IST^. 
S37\  anil  ^\ii'\i  iDeulMchtt  A^rJiiv.  xvVi.  592)  liavo  alj  ohr^n-r-J  llie  pul.«-rarr  to  fall  mhh  llm  fevrr* 
he«l,  while  1..  Sr'liniwler  aflirmH  iliai  ntrcr  moclpnite  di>««  [he  pul-e  u  Flai^kenrd.  aflM  luree  ooa* 
fjuieluQcd.  aod  Ewald  uid  clher  obwn'ers  ftale  that  it  ie  u-tually  not  alTeoleil. 
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green  diecoloratlon  of  the  urine  being  due  to  indlcan,  or  perhaps 
to  pyrooateohin,  which  may  be  an  educt  from  the  acid.  The  elim- 
ination both  of  urea  and  uric  acid  Is  increased  by  the  Balicylates. 
It  ie  probable  that  this  increase  is  due  to  some  action  upon 
g-eneral  protoplasmio  chemical  activities,  though  it  may  be  that 
the  salicylates  increase  chiefly  the  elimination  of  formed  urea  and 
uric  acid.  In  full  doses  salicylic  acid  causes  symptoms  resemb- 
ling those  produced  by  quinine,  but  after  larger  doses  there  are 
mydriasia,  marked  disturbance  of  respiration,  great  nervous  pros- 
tration, delirium,  dyspnoea,  and,  If  the  dose  has  been  large  enough, 
death  by  respiratory  paralysis.  Moderate  therapeutic  doses  appear 
to  have  no  powerful  influence  upon  the  circulation,  such  physio- 
logical evidence  as  v/e  have  indicating  that  they  increase  arterial 
pressure  some^rhat  by  exciting  the  vaso-motor  centre  and  directly 
increasing  the  cardiac  force.  In  overdoses  salicylic  acid  causes 
fall  of  the  arterial  pressure,  partly  by  a  direct  action  upon  the 
heart.  Our  knowledge  of  the  action  of  the  acid  upon  the  nervous 
system  is  very  *iniperfect,  but  it  eeems  to  be  a  depressant  of  the 
motor  nervous  centres.  Moderate  doses  increase  the  frequency  of 
the  respiration,  probably  in  part  by  an  action  upon  the  i>ei-ipheral 
pneumogastrios,  but  chiefly  by  a  direct  Influence  upon  the  respira- 
tory centre.  Toxic  dosea  paralyze  the  respiratory  centre.  The 
action  of  salicylic  acid  upon  the  temperature  of  normal  man  is 
slight  and  inconstant,  unless  toxic  doses  be  given ;  In  fever  Its  anti- 
pyretio  influence  is  pronounced,  but  ws  have  no  exact  knowledge 
a6  to  the  method- 
Therapeutics.— The  salicylates  were  originally  introduced  by 
E,  Buit  fur  the  purpose  of  reducing  temiierature  in  typhoid  and 
other  fevers,  but  have  been  superse<led  by  various  agents  which  are 
not  only  more  effective  hut  more  sure  and  less  disagreeable  in  their 
action.  In  1S76  Strieker,  of  llcrliii,  using  salicylic  acid  as  an  unli- 
pyretic  in  acute  rhcumiitism,  discovered  the  exlraordinary  anti- 
rheuniiitic  influence  of  the  aiilicyhitcs,  which  have  come  to  bo  the 
standard  remedy  in  all  forms  of  rheumatism.  Of  all  known  agents 
the  salicylates  are  possessed  of  the  most  power  for  good  in  acute 
inftammatory  rheumatism,  subacute  or  viuscutar  rhvumatism,  in 
rheumatic  nevritis  and  other  irregular  forms  of  rheumatism,  and 
are  often  temporarily  of  great  service  even  in  chronic  rheumatism. 
In  gout  the  powers  of  the  salicylates  for  good  ore  much  less  than 
they  are  in  rheumatic  diseases,  but  in  all  of  the  irregular  forms  of 
gouly  diseases  a  salicylate  should  be  tried,  and  will  often  be  found 
to  be  of  temporary  service;  they  usually  combine  well  with  col- 
cliicum.  Clinical  experience  has  demon.strated  that  in  these  various 
cimditions  the  salicylates  seem  to  be  palliative  rather  than  curative; 
in  other  words,  that  ihey  for  the  iireaent  modify  and  overcome  the 
rheumatic  symptoms,  but  that  they  exert  no  permanent  influence 
upon  the  diathesis  which  is  the  basis  of  the  disease.  In  septic 
simulations  of  rheumatism,  such  a.s  gonorrhrral  rheumatism,  and 
in    rheumatoid    arthritis,    the  salicylates  are  rarely  of  any  service. 
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In  rheumatic  angina  and  in  quinsy,  which  seeiTis  to  have  some  relation 
to  the  rheumatic  diatliesis,  the  salicylates  often  do  good;  they  are, 
however,  of  no  value  in  diphtheria.  At  one  time  the  salicylates  were 
used  to  a  considerjilile  extent  in  chronic  cyslilis  and  chronic  pyelitis 
for  llieir  influence  upon  the  inflamed  mucous  membrane,  but  at 
present  are  rarely  employed. 

The  salicylates  have  been  used  to  some  extent  as  antiperiodics, 
but  the  general  drift  of  experience  coincides  with  that  of  Helley,  who 
found  salicylic  acid  to  fail  in  severe  cases  of  malaria,  and  to  require 
a  longer  time  for  the  cure  of  mild  cases  than  does  quinine. 

As  alterative  diuretics  the  salicylates  have  been  commended  by 
ArmJn  Huber  and  other  clinicians  in  the  treatment  of  acute  and 
chronic  pleurisy  with  watery  effusions.  They  have  been  highly 
commended  in  diabetes  iriellilus  by  Williamson  and  others. 

Ophthalmic  Uses.* — The  salicylates  are  of  the  greatest  value 
in  the  treatment  of  iritis,  iridocyCiiis,  iridorhoroidilis,  and,  in  general 
terms,  in  uveitis.  They  relieve  the  pain  of  acute  and  sub-acute  glau- 
com-a,  and  even  cures  of  the  so-railed  maliynanl  glaucoma  by  them 
have  been  reported  by  Harry  Friedenwald,  while  the  course  of 
sympathetic  ophthalmia  is  favorably  influenced  by  them. 

Naturally  the  promptest  results  are  obtained  in  rheumatic  cases, 
hut  in  inflammations  of  the  uveal  tract,  not  of  rheumatic  origin, 
they  frequently  relieve  pain  and  aid  in  the  bringing  about  of  the 
subsidence  of  the  inflammation.  They  are  also  effective  in  certain 
lypea  of  interstitial  and  other  forms  of  keratitis,  in  herpes  of  the  cornea, 
and  in  traumatisms  of  the  eyeball,  associated  with  congestion  or 
inflammation  of  the  iris  and  ciliary  bodies. 

In  order  to  get  the  proper  results  from  the  salicylates  in  diseases 
of  the  eye  it  is  essential  that  they  be  used  in  sufficient  dose.  Gifford 
believes  that  most  patients  are  able  to  take  daily  one  grain  of  sodium 
salicylate  for  each  pound  of  weight,  without  inconvenience.  Thus, 
a  man  weighing  150  pounds  should  tolerate  ten  fifteen-grain  doses, 
given  one  and  a  half  hours  apart. 

From  a  very  large  experience  I  am  sure  of  the  value  of  the  sali- 
cylates in  these  diseases  of  the  eye,  but  I  have  not  found  it  ordinarily 
necessary  to  use  the  massive  doses  advocated  by  Gifford.  His  plan 
is  to  give  during  the  first  twenty-four  hours  eighty  to  one  hundred 
grains;  sixty  grains  during  the  next  twenty-four  hours,  and  then 
gradually  decrease  the  dose,  administering  with  the  salicylates  small 
doses  of  brandy  if  depression  be  feared.  In  my  own  opinion  such 
doses  should  be  reserved  for  the  serious  types  of  ocular  inflammations, 
especially  sympathetic  ophthalmia,  acute  glaucoma,  and  iridoi-yclitis. 
In  all  cases  the  local  treatment  of  the  disease  must  not  l^e  neglected. 

Attempts  have  been  made  to  administer  the  drug  subconjunc- 
tivally,  but  both  in  man  and  in  rabbits  such  use  is  apt  to  produce 
local  necrosis,  and  in  the  writer's  experiments  upon  animals  there 
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has  been  caused  a  degree  of  local  irritation  wliich  hus  made  him  unwill- 
ing to  make  trial  of  the  method  upon  human  beinga.  The  experi- 
ments of  Fro  mage  t  and  Laffay  indicate  that  the  solution  for 
Hubconjunctival  medication  should  never  be  stronger  than  five  per  cent, 
Ho  far  as  I  am  aware  intravitreous  injections  of  sodium  suhcylate 
have  not  been  practised  on  human  beings;  although  the  experiments 
of  Schoeler  show  that  in  the  rabbits  they  have  the  power  to  checit 
metastatic  iridocyclitis. 

The  studies  of  Harold  Gifford  to  determine  the  manner  in  which 
the  salicylates  act  in  diseases  of  the  eye  have  not  led  to  definite  result. 
As  Gifford  points  out,  in  order  for  the  sodium  salicylate  to  check  the 
growth  of  I  he  ordinary  white  and  yellow  pus  cocci  it  requires  a  solu- 
tion of  from  1:1000  to  1:500,  so  that  the  bactericidal  influence  of  the 
drug  can  scarcely  be  a  iwtent  factor  in  its  action.  It  haa  been  sug- 
gested that  the  salicylate  may  cause  a  local  depletion  m  the  inflamed 
area,  the  arterioles  of  which  have  been  dilated  ad  maximum  by  the 
bacterial  toxins  by  producing  a  general  capillary  dilatation.  Also, 
that  the  diaphoresis  caused  by  the  drug  is  an  important  factor  in  its 
efficiency;  but  it  must  be  remembered  that  other  drugs  which  pro- 
duce capillary  dilatation  and  free  sweating  ure  of  little  value  in 
ocular  inflammation. 

Use  as  an  AtUiaejAic, — Sahcylic  acid  was  originally  brought  to 
the  notice  of  the  profession  on  account  of  its  inhibitory  influence  on 
putrefaction.  Kolbe  found  that  0.04  per  cent,  had  great  influence  in 
preventing  souring  of  milk.  Buchiholz  states  that  0.1.5  [ler  cent,  is 
suHicient  to  prevent  the  development  of  bacteria  in  ordinary  organic 
mixtures,  and  that  the  influence  of  0.005  per  cent,  is  plainly  visible; 
0.3  to  0.4  per  cent,  of  the  acid  killed  bacteria  in  vigorous  growth. 
H.  C.  Wood,  Jr.,  haa  shown  that  neutralization  of  the  acid  with 
either  sodium  or  strontium  very  greatly  reduces  its  germicidal  power. 
In  the  preservation  of  urine.  Meyer  and  Kolbe  found  that  one  part  of 
salicylic  acid  to  two  thousand  parts  of  urine  was  sufficient  to  prevent 
putrefaction. 

There  can  be  no  doubt  that  salicylic  acid  is  capable  of  accomplish- 
ing much  in   antiseptic  surgery,  but  it  is   at   present  rarely  used. 

Salicylic  acid  has  been  used  to  a  considerable  extent  in  the  pre- 
paration of  beer  and  wine,  and  for  the  preservation  of  various  articles 
of  food.  On  February  7.  ISSl,  the  French  government  interdicted 
this  use,  and  in  1885  a  commission  appointed  by  the  Academy  of 
-Medicine  of  Paris,  at  the  suggestion  of  the  Minister  of  Agriculture. 
reported  that  it  is  proved  that  the  prolonged  employment  of  even 
very  small  amounts  of  salicylic  acid  is  dangerous,  and  that  in  sus- 
ceptible individuals,  and  especially  in  aged  persons,  it  is  apt  to  cause 
disorder  of  digestion  and  renal  disease. 

Locally,  salicylic  acid  is  a  distinct  irritant.  In  the  experimonls 
of  Hodara  its  prolonged  contact  with  the  skin  caused  swelling  of  the 
epidermis,  followed  after  a  time  by  desquamation  or  exfoliation,  the 
cast-off  flakes  having  a  thickness  in  direct  proportion  to  the  strength 
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of  the  preparation  used.  When  the  application  was  continued  for 
some  days  cedemiv  and  necrosis  of  the  epithelium  resulted.  It  is  also 
much  used  by  dermatologists  in  various  skm  diseases  when  there 
is  pronounced  thickening  of  the  epidermis. 

In  IS7S  Hin  called  attention  to  the  irritation  of  the  pulmonic 
mucous  membrane  in  workmen  engaged  in  the  nianufacture  of  salicy- 
Ue  acid;  and  various  specialists  have  employed  it  as  a  local  remedy 
in  the  treatment  of  chronic  laryngeal  and  pulmonic  inflammiilioiis. 

Administration.^The  salicylates  have  been  used  in  rheumatism 
according  to  two  methods.  By  cine,  they  are  given  continuously  in 
moderate  dose;  by  the  other,  they  are  administered  in  very  large 
dose  up  to  the  production  of  cinchoni.sm,  then  tpm(w)rarily  withdrawn, 
then  read  ministered,  and  so  on  unt  il  the  desired  effect  has  been  reached. 
When  the  symptoms  are  acute  the  alternative  method  of  adminis- 
tration is  better  than  the  attempt  to  make  the  continuous  prolonged 
effect;  and  even  in  subacute  cases  of  the  disease  this  plan  of 
medication  is  often  singularly  effective. 

On  account  of  the  tendency  to  interfere  with  digestion  the  salicy- 
lates should  be  administered  about  two  hours  after  meals,  so  as  to 
get  the  mininmni  gastric  effect  at  the  time  when  gastric  digestion 
is  at  its  height.  Owing  to  the  irritant  action  of  salicylic  acid  some  of 
its  preparaliiins  are  at  pre.ient  always  preferred. 

When,  however,  salicylates  are  to  be  eniployed  in  large  tloses, 
they  mu-st  Iw  given  in  solution,  and  should,  unless  under  very  excep- 
tional circutn.slancp.s,  be  administered  in  milk.  When  large  doses  of 
t  he  salicylates  are  to  lje  taken,  strychnine  and  often  tincture  of  digit  ali,'< 
may  lie  given  with  them  to  overcome  their  depressing  effects.  The 
Oil  of  Gaultheria  is  as  prompt  in  its  influence  as  is  the  ammonium 
salicylate,  and  may  often  be  combined  with  it  or  used  by  itself. 

The  maximum  daily  dose  of  the  salicylates  may  be  set  down  as 
one  hundred  grains  (6.5  Om.).  though  in  rare  cases  only  is  it  well  to 
give  over  seventy-five  grains  (5  Cm.),  and  usually  less  will  suffice. 
In  subacute  cases  tlurty  grains  (2  Gm.)  a  day  is  an  average  dose. 
The  occurrence  of  timiitus  aurium  is  an  evidence  of  systenue 
intoxication,  and  should  be  the  signal  for  the  lessening  of  the  dose. 

Toxicology. — When  salicylic  acid  is  given  to  man  in  dosea  just 
sufficient  to  manifest  its  pre.'wnce,  symptoms  closely  resembling 
cinchonism  result.  These  are  fulness  of  the  head,  with  roaring 
and  buzzing  in  the  ears.  After  larger  doses,  to  these  symptoms 
are  added  distress  In  the  head,  or  positive  headache,  disturbances 
of  hearing  and  vision  (deafness,  amblyopia,  parlial  blindness),  and 
exce.'wive  sweating.  According  to  Reiss,  decided  fall  of  tem|wralure 
without  alteration  of  the  pulse  also  occurs;  but  this  is  denied  by 
other  observer. 

The  urine  may  be  increased,  diminished,  or  in  normal  amount, 
during  the  administration  of  salicylic  acid.  After  to.xic  doses  it 
becomes  albuminous,  and  S^e  reports  a  case  in  which  the  renal 
irritation  was  so  severe  as  to  give  rise  to  hematuria. 
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In  Bali cylic-ae id- poisoning,  along  with  an  intensification  of  the 
symptoms  already  mentioned,  there  are  ptosis,  deafness,  strabismus, 
mydriasis,  disturbaiic-e  of  respiration,  excessive  restlessness  passing 
into  delirium,  slow  laboring  pulse,  leucocytosis,  olive-green  urine, 
and  involuntary  evacuations.  In  some  cases  the  temperature  has 
remained  about  normal,  but  in  others  has  approached  that  of  collapse. 
The  respiration  appears  to  be  almost  characteristic:  it  is  both  quick- 
ened and  deepened.  In  some  cases  the  dyspncea  has  been  extreme, 
and  given  rise  to  the  most  violent  respiratory  efforts.  Various  local 
evidences  of  vaso-motor  weakness  may  supervene,  such  as  rapidly 
appearing  bed-sores  at  points  subjected  to  pressure,  and  transitory 
dark-colored  nmculie  on  various  purts  of  the  body.* 

In  Ewveral  tasea  deatli  Ima  pnibftbly  been  produced  by  llie  acid.  The  innut 
conclusive  caae  is  ttiat  of  tl.  Quincke.  'I'he  cluef  poat-morteni  clianges  were  u  bn-uk- 
ing  down  ol  ihe  blood,  congeetioQ  of  most  of  the  vteoera,  &nU  etdiymoBes  in  ibe 
■erciiiH  membra  lies,  t 

In  rare  loslances  eveo  Ilic  llierapeutic  use  of  wilicylic  acid  has  produced  severe 
skin  eni]>tions.  The  fonn  haa  been  sonielinies  like  the  eruplious  iif  urlicaria,  in 
oilier  eaaen  it  hua  been  exanthema toiie,  buUatous,  or  it  baa  even  been  purpuric 
and  gangrenous.]: 

In  some  cases  ot  Bali cylic-ttc id-poisoning  the  menial  diBliirbance  has  been 
prolonged  a  week  or  more.  It  ia  stated  lliat  upon  drunkards  Ihe  acid  acta  very 
unfavorably,  violent  delirium  lieing  a  common  and  early  symptom  of  ita  influence- 
There  are  also  some  persons  whoiio  idiosyniTiieies  are  such  lliat  mental  disturbance 
is  priMltired  even  by  moderate  doses  ot  the  acid.  In  some  coses  the  delirium  is 
cheerful,  in  other  it  ia  melancholic  in  type.  In  ihe  mildest  form  it  is  manifested 
only  by  a  tendency  to  dream  actively  and  lo  talk  during  sleep.  In  olher  coses  ihe 
roaring  in  the  ears  soon  becomes  associated  with  di.sturlianct'S  of  vision,  which  grow 
more  marked  unlil  ihc  patient  not  only  se<?3  objecl^  in  false  apj»arances  and  culiirs 
bul  lius  ahiKilule  illiuions.  The  lialluci nations  are  apt  to  lake  the  tihapes  of  aninmla 
such  as  are  seen  in  dehriiim  tremens,  but  there  ia  usuully  III  tie  or  no  Icrror,  and  Iho 
troops  of  images  may  march  to  beautiful  music.  In  other  cases  the  deUrium  amounts 
to  aoute  mania,  with  restlessness,  violent  outcries,  and  even  a  fury  of  fighting  (J. 
Krueg).  Mydriasis  and  amblyopia  like  that  caused  by  quinine  have  been  noticed 
in  a  number  of  case.^,  but  Gibson  and  FeLkin  report  excessive  myoaia,  with  loss  of 
the  light  reflexes. 

Oil  of  gaultheria  is  more  irritant  than  the  other  salicylates,  but  is 
capable  of  causing  all  the  ordinary  symptoms  of  poisoning  by 
salicylic  acid. 


■  For  cnwfl,  consul!  DmUrhra  Arphif  /.  Klin-  Med.,  vx-  319;  CfntmlbK  /-  C'hirurjjif,  IS77. 
27B, — four  hun-ireii!  aiinl  uuk  grmnn  uf  fu^liuiii  wlicylntv  takpu  i»  Iwels-e  hoiirfp;  Londnn  Lancrt, 
IS70.  2.  IWI;    Urrhn  Klin.  H"iB:hm«r/in//.  18711.  St,,  i.  8;    aiiU  Bull.  Thi'aii.,  187".  snii.  25. 

i  ]i]  till-  i'a-4  n'f.^nJvd  in  Ihe  yirgi7iin  Mnt.  .Mi'nihti;.  .Iuiif.  IS' 7.  forty .«lkLiI  grains  uf  rhcncid 
wtlf  II»li.?iL  in  fdiir  hiiun..  TLiE  dympiitin^  vere  vicileut  vnniiLii^^H  lico'laclic.  Kiln!  uncon*'cl<itl-'<nCMi. 
frnj  ^Icrlorou''  trn-HifitnjF.  Dtath  ocrtiri-ftl  fi'rly  (loun'  nflpf  llio  \\f.t  'inw.  Our  bvlirf  Li  tlidt  pithDr 
JfiUfh  liitirff  uf  Ilb4-  aciil  iLiLii  furfy'TLK^il  f;raLU»i  wiw  lakenn  ur^  i%'liji1  i^  niura  pnibaibli?,  dcillh  WIU 
from  fMunc  ultii*f  coi[»<'.  <Sp(l'  ai"!  M^ii.  vtiit  fiitrg.  ttrpi-rltr.  IHTti.t  Tim  m.**  IPI>'jfl«l  by  Di:^nruf 
tTlitur,  Porif.  l*78i,  nl^«^  (liiil  ut  limpn  nnil  Ciuhicr  (Wall,  rlt  fAcad,  Mrd,  18771.  WP  \\a\-t  uol  huij 
iipportunily  I'J  pvniiiiiie.  1[  !■«  wurTliy  uf  rrlnarlG  ihbl  ill  1)ie  enrly  liiplory  uf  (lie  u>e  ,)(  file  ^nticyliireFi 
[li-aFcrH^abEe  '■yfiipiuin-'  iipix'Kr  li>  liovt  bwn  pn.'-«flnf  rimclj  mon  fre-iuciilly  limn  of  Inttr  ycari, 
nnil  tt  !-■*  v~or>'  prirlijilili'  llial  in  iiiBiiy  aites  jurli  tfyniplom?  have  iHvn  ifiitY  In  Tlicpr(>^4eTii«  uf  Lnipkiri' 
(If9.  Thiu,  jHinirrrttiiir  orut  Jio-i  bwn  '»i>lui^  irt>m  flomiuen^iiLl  ^uljcytic  aoid  by  Diin.-ilEiii.  Hutb 
if  anij  orlfi^Kreiuiltc  nrnl  hnve  been  fuun']  by  ClmTteTm  lu  bp  vifr)'  faciil  noifrunf  lu  flm  lihWtT  arkinmln, 
producine  e^r^prnl  paraly-ifi  nxi-l  d^alb  fruEii  a-iphyxiH.  Onir  i^iraJii  'if  orlbCH:r«4iLic  acid  iind  T«-o 
Krainn  of  parprrv<«arir  nciil  cnu^eiL  dealh  in  llirre  liijQTi  in  rnbbUii  weii^hiniE  (wu  poiiriiU  \tiril.  Atfd- 
Juum..  1861,  L), 

I  Jcuni.  nf  fiifannnu  and  OrnUa-Urin.  Ditaurt,  IgDS;  sBB  espKwlly  Drulxh.  Mid.  WtcX- 
eniK*r.,  ISSU. 


GENERAL    REMEDIES 

All  oucco  produced  violent  gaatro-intesijnal  irrilation,  followed  by  convulsions, 
coma,  and  death  in  fifteen  houis,  Pinkliam.  In  Juvel's  ease  a  half-ounce  caitsed 
death;  but  the  asme  Bniaiint  has  been  recovered  from  (Gallahcr),  probably  on 
account  of  the  vomiting  induced. 

Aspirin  {Acelyl-aallcylic  Acid)  occurs  in  white,  cryBtalline,  insolu- 
ble needles,  of  an  agreeable  taste,  which  undergo  decomposition  in 
alkaline  fluids  with  the  separation  of  salicylic  acid,  and  are  therefore 
changed  by  the  intestinal  fluids. 

Although  the  urine  affords  evidence  of  the  preaenfo  of  salicylic 
acid  in  half  nn  hoiu-  after  the  ingestion  of  aspirin,  according  to  Filippi 
and  Bufahni,  the  excretion  of  the  salicylic  acid  takes  place  much  more 
slowly  thiin  when  sodium  saHcylate  has  been  taken. 

Aspirin  is  undoubtedly  ciipable  of  acting  physiologically  and  thera- 
peutically as  a  salicylate.  In  full  doses  it  produces  cinchonism,  and 
it  may  cause  disturbances  of  the  digestion  and  the  other  disagreeable 
effects  of  the  remedies  of  the  class.*  It  is,  however,  usually  better 
borne  than  are  the  older  salicylates,  and  is  probably  somewhat  more 
continuing  in  its  influence,  so  that  il  is  especially  suitable  to  the  treat- 
ment of  subacute  and  chronic  cases,  in  many  of  which,  when  the 
symptoms  are  not  severe,  marked  benefit  may  be  derived  from  the 
exhibition  of  a  single  dose  of  the  aspirin  at  bedtime.  Like  other  salicy- 
lates it  increases  very  markedly  the  elimination  of  uric  acid  and  other 
nitrogenous  excreta  (Singer).  It  appears,  however,  to  have  some 
peculiarities  in  its  therapeutic  influence;  according  to  Liesan,  in 
large  dose  it  acts  as  a  powerful  sudoriflc,  and  many  clinicians  are 
concurrent  in  the  statement  that  both  its  analgesic  and  antipyretic 
influences  are  much  more  marked  than  is  the  case  with  most  salicy- 
lates. It  has  been  used  by  various  clinicians  with  asserted  good 
results  to  depress  temperature  in  fci'ers,  and  has  been  highly  praised 
as  a  means  of  subduing  pain  in  migraine,  neuralgia,  and  even  in  the 
fulgurant  agonies  of  locomotor  cdaxia. 

Unofficial  Saucyuc  EaTERB. — A  number  nf  esters  of  ealicylic  acid  have  been 
propoBed  as  unlirheuniBiicB,  especially  for  the  local  application. 

Glicekine  Salicyiatb  IslycoBat)  is  a  white  ci-ysiaUine  powder,  sparingly 
soluble  in  water,  fairly  soluble  in  alcohol,  which  is  reconwnended  to  be  apphed  in  the 
form  of  a  twenty-per-cent.  alcoholic  solution,  covered  with  an  impenetrable  dreaa- 
ing  and  left  in  place  for  from  six  to  eight  hours.  Block  uses  a  Iwenly-per-cent- 
eoUodion  with  asserted  success. 

AuTL  Saucylate  is  a  colorless  liquid,  with  a  salol-liko  odor,  of  wlijch  one-half 
to  one  fluidrachm  may  be  applied  to  rheumatic  joints  and  covered  with  waxed  paper. 

Methvloxymethtlsalictlate  is  0.  yellow,  clear,  fluid  with  u  tuint  peculiar 
odor,  niixable  with  oils,  ll  may  be  applied  diluted  with  nearly  equal  parts  of  olive 
oil;  one  lo  three  fluidrachms  of  the  mixture  apphed  to  the  affected  part,  covered 
with  impervious  dressing.   The  applical  ion  goraetimes  produces  eruptions  of  the  hUd. 


*  A  c&9«  hiu  hcr^  rviKirtf^l  by  OLto  {D,  M-  W.,  1003,  ixix.l  \n  wliich  lumirin  unxJunvJ  violaDl 
RDiivral  itji-iiiiktoufi  rrvlhriJba,  ikfleotiiifE  Diso  IliB  mUDOUfl  Qi^tabTUitFit,  wiui  ^Ii^hily  nlbununoitf 
uriu.  bul  nu  tevei  mud  ualy  uiilil  incieiu*  in  the  rapidity  ul  Uxs  pulH  nittioul  invaulanly. 


Sauiphen.  Acflytpuraiiiiiluplieniil.—iliiiliiphcn,  wliitli  ctiiiLaiiin  -ID.U  per  wtlt. 
of  salioylic  add,  oocurs  In  while,  (;ryHtu11ine.  insoluble  leaflelit.  uiid  ih  said  to  undergii 
tie  com  position  in  alkaline  solution.  Sicbel  Btste»  lliat  it  yields  salicylic  odd  in  the 
alkaline  intestinal  juices. 

Il  has  been  largely  used  in  the  treainenl  uf  all  foniia  of  rhfiimalisin .  hul  is 
especially  adapted  to  the  subacute  and  chronic  ca»eB.  It  is  capable  of  producing 
cinehonism  and  other  salicylic  acid  symptoms,  but  i.-i  leas  likely  to  difiliirb  the  digeh- 
lion  than  are  the  older  ssticylates.  Forty-five  to  Beveiity-five  grains  of  it  (S^.S.") 
<.im.)  may  be  given  in  the  course  of  the  day,  in  divided  duHes  in  cupaiilex,  or 
better    diffused   in   milk   or  water. 


ANTIPYRINE. 

Anlipyrine  or  pkf nyl-di methyl- pyraiolon,  was  disfovered  ljy  Ludwij; 
Knorr,  of  Munifh,  ami  firat  experimented  with  by  Filehne,  of  Krlaiigen. 
It  is  a  grayish  or  reddish-white  crystalline  powder,  of  a  slightly  bitter 
taste,  soluble  in  thirty  parts  of  elher.  in  less  than  one  part  of  water, 
and  also  very  soluble  in  alcohol  and  chloroform. 

Antipyrina  (Phenaionum) 5  to  20  grains  (0,3-1 .2  Gm.). 

Physiological  Action. — Local  Action. — The  local  action  of  anti- 
pyrine  is  not  ihoruughly  uiiderstood.  It  is  somewhat  irritant,  and  it 
is  alleged  that  it  afts  with  sufficient  power  upon  the  sensory  nerves 
to  be  useful  as  a  i)ractifal  local  anesthetic,  especially  when  applied 
to  the  laryngeal  or  nasal  mucous  membrane.  Il  is  also  staled  that 
antipyrine  is  a  very  active  hemostatic,  a  forty-per-cent.  solution 
causing,  when  applied  locally,  most  active  contraction  of  all  the 
small  blood-vessels. 

Saint-Hilajre  allinnB  that  the  atiesthesia  produced  by  antipyrine  is  complete 
snd  generally  lasts  from  one  to  two  hours;  llmt  the  sensibility  to  touch  and  also  to 
heal  and  cold  is  destroyed,  the  thermal  sense  returning  first;  also,  (hat  the  solution 
must  nol  be  of  less  strength  than  thirty  per  cent.,  twenty-per-cent.  solutions  having 
no  anesthetic  effect.  Huclmril  and  Henoctjiie  (quoted  by  Armand)  state  thai 
when  they  cut  off  the  feet  uf  guinea-pigs  and  put  the  various  slumps  into  a  solution 
of  antipyrine,  or  tincture  of  ferric  chloride,  etc.,  the  bleeding  was  arrested  most 
quickly  by  the  ontipyrinB. 

AbsoTj^ian  avd  Elimination. — Antipyrine  Is  absorbed  with  rapidity 
and  is  eliminated  through  the  kidneys,  partly  as  antipyrine  and 
partly  as  a  new  substance  which  ia,  according  to  Lawrow.  a  compound 
of  oxyantipyrine  with  glycuronic  acid, 

1.  1.  Hage  was  imable  to  find  the  drug  in  t)ie  sweat  or  the  saUva,  but  it  hits 
been  found  in  minute  r|uanliiies  in  the  milk  of  nursing  women  both  by  I'inzani,  and 
by  Fieux.  Armand  slates  iliui  il  can  lie  continuously  detected  In  the  urine  from 
twenty-five  minutes  to  thirty-six  hours  after  its  ingestion,  although  must  of  it  is 
eliminated  in  the  first  Iwelve  hours.  Ferret  and  (liVre  found  that  urinary  elimina- 
tion begins  in  liic  adult  or  in  the  child  thre«-(|Uarters  of  an  liour  to  an  hour  after  the 
ingestion,  but  thai  the  child  ehminates  the  antipjTlne  more  rapidly  than  the  adult. 
According  to  Maragliano,  the  elimitialion  is  at  its  height  in  four  houra.  and  con- 
tinues for  a  day  and  a  half.  The  urine  in  sometimes  increasod,  aomclinies  dimin- 
ished, in  quantity;   it  is  normal  in  appcumiice,  ikiid  never  contains  albumin  or  sugar. 
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The  theory,  tliai  the  liver  wtajna  or  miidiHen  an'ipyrine.  is  maHe  more  plausible 
by  tlie  researi'liee  of  Weru  Iwnnoff,  wlio  findH  tliut  ihe  liver^■elL^  of  frogB  (loisioiied 
«it!i  antipyrine  undergo  very  pninoiinced  changes  in  their  nuclei  and  proloplasm. 
The  stflteinenta  of  Iwunoff  are  espiefiBllj'  imporlanl  in  connection  with  the  known 
elTect  of  antipyrine  upon  urea  eliniinatioD.  Diut.urlianccs  of  the  hepulic  funcliOD 
uuy  lie  at  the  boais  of  the  inhibitive  action  of  the  drug  upon  urea  formalion. 

Nervous  System. — In  sufficient  dose,  antipyrine  is  a  paralyzant 
to  both  motor  and  sensory  nerves,  although  in  the  huniaji  being  this 
eRei't  is  manifested  only  after  the  local  appllt-ation  of  the  drug.  It 
is  probable,  although  not  certain,  that  antipyrine  also  ai^Ia  upon  the 
spinal  cord  primarily  us  a  stimulant,  but  in  larger  quantities. 
secondarily  depressing. 

The  quietness  produced  by  therapeutic  doses-  of  antipyrine  and 
the  cerebral  symplfinj.s  of  anlipyrine-poisoning.  show  that  the  drug 
has  a  peculiar  influeni-e  upon  the  cerebral  cnrlex-  Simon  and  lioek 
believe  that  their  experiments  prove  that  the  special  senses  are 
first  stimulated  and  then  paralyzed.  The  convulsions  of  nntipyrine- 
poisoning  are  probably  in  part  epileptiform  {i.e.,  of  cerebral  origin) 
in  part  tetanic  (i.e.,  of  spinal  origin),  though  the  testimony 
icerning  this  matter  is  contradiftory. 

Aecording  to  llie  ohservatioDH  of  Leon  Arduin,  Demme,  Coppola.  Simon  &nd 
llui'k,  and  others,  in  the  (rng,  in  mmleinte  toxic  dosen  (half  to  one  centigrumnie), 
il  causes  cotivulKions.  with  cipiwlhotoncts,  and  u  very  marked  inereuae  of  reflex 
ui-livity.  In  (he  earlier  stages  of  tlild  condition  the  uninial  is  cataleptic,  and  L. 
BliLiiieneali  alhrriia  tltat  there  Is  a  primary  Htoge  of  i|iiiet  with  diminished  reHex 
activity.  If  given  in  ovfr«liclminguiiioiint,  antipyrine  eauses  in  ilm  frog  immediate 
quiet,  muscular  relaxation,  with  loss  of  reHex  activity,  deepening  into  romptetc 
pamlysiH  and  death.  In  TTiamiiials  the  chief  syinptomi;  of  antipyriiie-poisouing  aTC 
ataxy,  paraplegia,  hurried  rexplratiun,  ronvulsions  with  general  rigidity,  dilated 
pupila,  unconsciousnesa,  and  fall  of  temperature,  ending  in  death,  which  aeenia 
to  be  due  to  failure  of  respiration. 

Blumcneau  and  Batten  and  Bokenhsm  stat-c  that  section  of  the  cord  does  not 
prevent  the  occurrence  of  the  convuUions  in  the  pdsterior  si'grnenl  of  the  body; 
white  Coppola  and  Simon  and  Hock  state  that  it  lias  such  action.  Either  tlie  liral- 
iiumed  obxer^erN  failed  to  make  complete  section  or  else  Ixilh  cerebral  and  Hpioul 
convulsions  are  produced  by  the  drug. 

Chouppe  Btutea  lliat  the  drug  even  has  the  fwwer  of  auapending  the  Bf.tydinic 
convulsions.  1[  the  observation  of  Blumeneau- — that  in  a  frog  with  t!ip  eenphml 
hcniispiieres  removed  antipyrine  produced  slowness  of  reflex  reactioti,  which  inmie- 
diately  disappejired  upon  section  of  the  spiuul  cord  high  up — he  correct,  the  primary 
reflex  depression  is  probalily  cerebral. 

There  seema  to  be  no  doubt  tliat  antipyrine  paralyun  ImSh  Ihe  m-ilur  riiui  the 
neim/Ty  timvii. 

Lepinc  lias  noticed  lliat  if  access  to  a  motor  nerve  be  shut  olT,  f^ucIi  nerve, 
after  death  from  antipyrine,  will  1>e  distinctly  more  active  in  its  response  to  stimuli 
than  is  the  implicated  ner\-e;  while  Simon  and  Hock  noted  in  frogs  killral  willi 
antipyrine  the  motor  nerves  alisolutely  paralyzed,  and  have  also  demonslniled  the 
influence  of  the  drug  by  bringing  it  in  local  contact  with  an  exposed  nervti.  Theeo 
lattei  observers  further  confirm  the  earlier  work  of  Coppola,  and  it  seems  to  be 
proved  that  when  apphed  locally,  or  given  internally,  antipyrine  is  a  distinct  lU- 
jirramnf  of  the  Kniminj  urrvr-tTunkn,  Simon  and  Hock  state  ihai  in  the  begiiiuing 
of  the  convulsive  stage  animals  can  be  operated  upon  nilliout  Ihe  uiie  of  an 
aiu^t  belie. 
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How  far  the  vaso-motor  and  other  nerves  connected  with  the 
involuntary  movements  of  the  body  are  influenced  by  antipyrine  is  at 
present  uncertain,  although  there  is  some  reason  to  suspect  thiit  the 
drug  acts  upon  them  as  it  does  upon  the  nerves  connected  with 
voluntary  life. 

According  to  Batt«D  and  Bokenham,  whi^n  locally  applied  (o  the  exposed  iii1(?B- 
tine,  antipyrine  prevents  the  perialallic  whvb  which  is  nomial!y  produced  by  the 
application  of  common  salt,  although  it  does  not  check  the  annular  contraction  at 
the  point  of  irritation;  an  elTect  which  seenu  explainable  only  by  the  (supposition 
that  the  intestinal  nerves  and  not  tbe  intestinal  muscles  are  paralyzed  by  tlie  drug. 

Muscles. — According  to  Devraux-Armand,  the  muscular  stiffness 
of  advancetl  antipyrine- poisoning,  when  the  poisoning  is  fatal,  passes 
directly  into  jmst-mortem  rigidity.  Moreover,  in  Armand's  researches 
the  contractions  of  muscles  taken  from  the  body  of  animals  killed 
with  antipyrine  were  much  more  powerful  and  prolonged  than  were 
those  produced  by  the  same  amount  of  stimulation  in  the  normal 
muscle. 

Circulation. — Although  the  effects  of  antipyrine  on  the  circula- 
tion are  of  secondary  importance,  Demme.  Arduin,  Armand,  Henry 
Casimir.  and  Cerna  and  Carter  have  separately  determined  by  experi- 
ment that  in  moderate  doses  antipyrine  iiicreaaes  the  arterial  piv.ssiire, 
while  loxif  doses  lower  the  pressure.  The  cause  or  cau.ses  of  the  rise 
have  not  yet  been  fully  determined;  it  occurs  in  curarized  animals, 
and  is  therefore  itidependent  of  any  action  of  the  drug  up<m  the  respi- 
ratory centre.  According  to  Cerna  and  Carter,  it  is  not  prevented  by 
previous  section  of  the  pneumogastric  nerves  and  of  the  spinal  cord. 
and  the  pulse-waves  accompanying  it  are  of  extraordinary  size  and 
height.  It  would  appear,  therefore,  that  it  is  at  least  in  part  due  to  a 
direct  slimvtalion  of  the  heart.  Unforttmately,  however,  the  evidence 
which  W3  have  at  present  is  so  contradictory  that  no  positive  con- 
clusions can  be  drawn  as  to  the  efliect  of  the  largest  therapeutic  dose 
of  antipyrine  upon  the  heart,  while  in  regard  to  the  toxic  doses  it  is 
more  than  probable  that  they  directly  depress  the  heart. 

Arduin,  IDemme,  Lepine,  and  Armand  all  affirm  that  in  ihe  poisoned  frog  the 
heart  is  arrested  in  diastole,  but  Coppola  .italcs  that  antipyrine  has  no  influence  upon 
the  pircululion  in  the  frog,  that  in  nrnny  cases  after  the  largest  dose  the  heart  iB 
arrested  in  systole,  and  that  in  the  Williams  ap|>ariituB  no  effect  is  produced  by 
antipyrine  upon  Ihe  iijolaled  heart  unless  tlie  dose  be  enormous.  Faval  found, 
however,  tiiat  while  moderate  doses  liuve  little  effect,  large  doses  dimiiuNh  the 
(re(iuency  and  force  of  the  cardiac  contractions  in  the  iBolaled  heart  ot  tlie  frog,  and 
Bnalty  cause  diastolic  arrest. 

The  action  of  the  drug  upon  the  vaso-molor  system  is  at  present  uTiling  very 
dnublful.  C«rna  and  Carter  affirm  that  it  has  no  influence  U|X)n  the  hi ood -vessels, 
but  give  no  proof  o(  this;  and  the  fact  aacerlained  by  Casimir,  lluti  the  rise  of  ar- 
terial pressure  Lt  accompanied  by  a  distinct  decrease  in  the  size  of  fiui.'h  ^'oscular 
internal  organs  as  the  kidneys,  indicates  that  the  drug  produces  a  vaso-motor  spasm, 
a  view  which  receives  confirmation  from  the  asserlion  of  Arduin,  thai  antipyrine  Is 
a  powerful  local  hemostatic.  On  the  other  liand,  IJuerrolo  (quoted  by  Armand), 
employing  the  plcthj-smograph  of  Mosao,  found  that  the  arm  is  increased  in  site 


460 


GENERAL   REMEDIES 


under   Llie  influeufe  of  aniiijyriiie,  unci  therefore   liiul   Uic  pcriplieral  vessels 
diloled,  and  Caaimir  affirmM  llmt  siinikr  dilalntiuii  can  be  seen  in  the  blood -veaaeU? 
of  [he  ears  of  rohbii6  [jnisoned  by  nntipyrine. 

The  fall  of  the  urterial  pressure  is  without  doubt,  at  leant  in  port,  the  rEMult  of 
B,  depressing  influence  ot  the  drug  upon  the  heart  Itself;  but  if  the  observation  of 
Beltelheim  (quoted  by  A.  Biach),  lliat  during  the  fall  of  blood-preasure  the  Wm- 
perature  of  the  interior  ot  llic  body  notably  lalb,  while  that  of  (he  exterior 
oorreBpondingly  rises,  be  corret't,  vaso-motor  piiralysis  probably  in  uUo  a   faetor. 

Aceot^ing  to  the  reiwarches  of  Cema  and  Cjiner,  the  pulse  is  usually  increased 
in  ralo  by  fiJl  doses  of  anlipyrine  through  a  paralylie  iiilluettPe  upon  the  inhibitory 
tiervea,  but  afterwards  becomes  decreased  In  number  through  iho  direct  acljon  of 
tlie  drug  upon  the  heart  itielf. 

The  peculiar  lividity  often  seen  in  person.s  under  the  influence  of 

nntipyrine  is  probably  due  to  changes  in  the  blood  itself.  According 
to  Lepitie.  inelhemoglobin  is  largely  formed  during  the  poisoning,  but 
Crolas  and  Hagoumeng  failed  to  detect  it.  The  three  observers  are  in 
accord  in  finding  that  the  number  of  the  red  corpuacles  is  not  per- 
ceptibly affected,  even  by  the  continuous  exhibition  of  very  large  doses. 
Temperature. — When  given  in  large  doses  to  the  normal  animal, 
antipyrine  frequently,  but  not  invariably,  produces  fall  in  the  bodily 
temperature;  in  the  fevered  animal  this  fall  is  more  marked  and  more 
constant.  Its  cause  is  not  entirely  established,  but  it  is  probably 
the  result  of  diminished  heat  production*  through  an  influence 
exerted  directly  upon  the  thermogenetie  centres.  It  is  certainly 
independent  of  any  action  upon  the  general  circulation,  as  we  have 
seen  the  temperature  of  fevered  dogs  reduced  four  or  five  degrees 
by  antipyrine  without  change  in  the  arterial  pressure. 

In  seven  out  of  nine  experimonls  niude  by  H.  C.  Wood,  E.  T.  Reieherr,  and 
Hobari  A.  Hare  upon  normal  animals,  ihera  was  a  decrease  in  both  the  production 
and  the  dissipation  of  aninial  heat.  In  two  experiments  both  funetiona  were  dis- 
tinctly increased.  When  tetanic  convulsions  occur  from  antipyrine  there  i«a  marked 
rise  of  the  bodily  teniper-aliire.  In  both  of  the  calorimctric  experimenls  in  which 
the  heal -product  ion  was  increased,  very  large  doses  uf  antipyriire  liad  been  given, 
and  it  is  believed  that  the  animal  suffered  convulsions  in  (he  calorimeter.  lu  almo»l 
all  the  experiments  the  decrease  of  heat-production  was  very  much  greater  than 
the  deerease  ot  heat-diasipation;  it  would  appear,  (heretore,  that  antipyrine  in  the 
normal  dog  primarily  lessens  heat-prod  up  (ion,  the  reduction  of  the  heat  nJisni  pat  ion 
probably  being  the  result,  at  least  in  pari,  of  the  lessened  heat -prod  iicrion.  In 
experiments  upon  dogs  in  which  fever  liad  been  produced  by  injections  ot  pepein, 
both  heat -production  and  hcal-diBsipution  were  tnarkedly  decreased,  but  iwiwUy 
heat-produclion  was  more  aitecled  iliac  was  heat -diNsi  pa  lion. 

The  experiments  of  Ueslrf-e  and  ot  Engol  (quoted  by  Biach)  are,  so  far  aa  they 
go,  inaceord  with  those  just  given, while  Cema  and  Carter  found  pronounced do«^roa■e 
of  heat-protluci  ion  with  simultaneous  increase  of  heat -dissipation  in  dogH  fevered  by 
injections  of  putrid  blood.  Tfiat  onfipyrine  acts  throufth  iho  nervous  system  in 
si  rongly  indicated  by  the  influence  which  it  has  over  fever  producod  by  nerve-loaionii. 


•  Tlia  expermicnt"  ot  Gottlieb.  Iiowevpr,  nr*  not  i>om^onnn1  wilh  (liis  vii-w;  m  ihitt  txprn- 
nivntfl  liypoderuiic  mjcpliciii.it  of  ariiipynne  vptv  fulluwftt  liy  IncirAnd  tipnt-pr>»durlioii.  muh  a 
lEnnler  iDDifAJfv  ot  tipBt-disrtipatioii  ami  conneiiupnl  IaU  ot  tvi»pi<r»Iurfl,  ^mii^ar  rcAulta  wtt*  Also 
ivbchrd  in  ratjbit*  id  wluch  fever  bad  been  prnJuml  by  prif^king  ner\'B'oeii1n9  iArfhiv  f.  Stjttr. 
f^lh.  u.  Fhirm..  ISO].  xKViii.].  Tli«^  i-xptniuFnlH  ore  oerlainly  open  lo  llie  obJL-ctjoa  tbm  it  is 
not  ■howii  thai  tbe  rhiKitfw  in  helll^li«plpat^o^  onil  prDJunicm  wliicli  wpm  nol«t  were  fi>ally  pro- 
duped  by  rh«  anlipyrint^,  an  J  went  not  diHt  lo  the  cnntiDeiiieMI  in  llie  ealitri  meter  or  to  the  nAlural 
VH  rim  ion  H  ill  Iliepmirveof  The  Fever  ilfvlt:  in  oilier  wordi*,  tlu-re  were  iiu  proper  iiint  n't  experiment  i- 
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P.  J.  Martin,  R.  Gottlieb,  and  H.  Girarcl  are  in  accortl  in  finding  llml  liie  rise 
of  lempenilurc  which  is  produced  in  the  rabbit  by  pimcliiretj  in  ihe  neighborhood 
of  the  striate  body  is  Icttsened  or  altogether  put  aside  by  anlipyrine.  Martin  hid 
further  found  that  heat -product  ion  ie  also  lessened  under  lliesc  cireuiTiatances, 
Gottlieb  Btalea  that  Sawadowski  lias  delerraincd  Ihat,  in  the  dog  whosu  spinal 
cord  is  cut  high  up,  antipyrine  no  longer  reduces  the  temperature. 

The  studies  which  have  been  made  by  chemists  as  to  ttie  effects 
of  antlpyrine  upon  the  elimination  of  waste  products,  taken  as  a 
whole,  are  in  accord  with  the  view  that  antipyrine  lessens  heat- 
production.  It  is  indeed  true  that  Chittenden  and  Cumniina  were. 
uable  to  find  that  antipyrine,  either  in  large  or  in  toxic  doses,  has 
any  effect  upon  the  elimination  of  carbonic  acid  by  the  animal;  but 
before  these  results  can  be  considered  as  established  further  experi- 
mentation is  necessary.  Again,  Armand  thought  that  he  had  chemi- 
cally proved  that  antipyrine  increases  the  elimination  of  urea;  but 
the  original  studies  of  Umbach,  who  found  that  large  doses  nf  antipy- 
rine very  markedly  decreased  the  elimination  of  urea,  have  been  so 
abundantly  confirnied*  that  it  would  seem  that  it  must  be  considered 
established  that  antipyrine,  both  in  heailk  and  in  {ever,  diminishes 
Ihf  output  of  the  nitrogenous  prodiifis  of  I  issue-waste.^ 

Antiseptic  Influence.^^The  influence  of  antipyrine  u|H>n  pathogenic 
micro-organisms  and  upon  fermentation  has  been  elaborately  studied 
by  Engel  (quoted  by  Biach),  who  found  that  such  influence  is  bo 
exceedingly  feeble  as  to  have  for  practical  purposes  no  existence. 
On  the  other  hand,  Chittenden  and  Stewart  state  that  antipyrine 
inhibits,  and  if  present  to  the  amount  of  three  per  cent,  stops,  the 
digestive  action  of  the  acidulated  pepsin  solution,  while  Cazeneuve 
and  Visbeck  find  that  one  per  cent,  of  antipyrine  is  sufficient  to 
indefinitely  put  off  putrefaction  of  Ihe  blood.  They  also  confirm  the 
fact  that  antipyrine  is  capable  of  inhibiting  the  action  of  ferments 
like  pepsin  and  diastase.  Roux  and  Rodet  find  that  a  four-per-cent. 
solution  is  sufficient  to  very  sensibly  affect  the  Bacillus  coll  communis. 

SUICUABT— Antipyrine  Is  absorbed  rapidly,  and  eliminated 
rapidly,  at  least  in  part,  unobanged.  "While  the  ordinary  dose  of 
antipyrine  produooB  no  distinct  eymptoms,  when  in  lar^e  enough 
amount  the  drus  causes  languor,  malaise,  cyanoeis,  depression  of 
the  circulation,  giddlxiess,  somnolence,  eplleptlfomii  convulsions,  a 
raeasle-like  exanthema,  coma,  and  collapse.  Owing  to  idiosyncrasy, 
it  provokes  In  some  cases  violent  urticaria  and  eubdermal  inflam- 
mation, which  may  be  accompanied  by  fever  and  other  consti- 
tutional disturbances.  It  is  proba'bly  a  primary  stimulant  EUid  a 
secondary  depressant  of  the  motor  spinal  oord.     It  Is  oertainly  a 


•  Among  the  ciwmiits  who  Imve  rvached  Ihie  eanciu»ii>n  by  nraclica]  rxpfrimi^nlniion  may 
bo  mebhon^l  Wicikowski  (quolcil  by  Umbach),  Walter,  of  rtl,  PtlprpburR  (Thrmp.  G<u,,  li.), 
F  MQller  {Jahrrtb,  /Sr  Thirrchrmit.  liv.>.  Hies  (miolBcl  by  Biwh),  Albsil  Robin  (Bull,  .icoil. 
Mid.,  IMS?,  iviii.t,  and  Jseubovinch  IBril-  M<d.  Jiii.ni,.  1888,  ii.f.  Tmipfh  (.S"eAmii/('«  JaJirb., 
cpxxxvi-t  failurt  ">  ccl  ft  prtiiiouiiw^J  i-ffrcl  may  have  been  due  to  hiw  having  lued  loo  ^rnaJl  doH*. 

t  It  would  furlhrr  apprar  jjruhsblo  llial  oniipyrmp  allm  the  normnT  rtlilion  between  the 
vmrioufi  FTcremeiLfLou''  HubHTanceB,  siim  Umbach  hiv*  found  Ihat  whil«  iha  urea  waa  markadly 
<liraini"hnl.  uricacij  wan  nmrisly  altere-l:  sfiil  llobin  oflimiK  that  In  himxperiroent'theeliminBlion 
4}f  urit;  jiriil  wa?  even  au^meiileil. 


paralyzant  to  both  the  motor  and  sensory  nerve- trunlcB.  and  eeemB 
to  have  also  some  action  upon  the  muscles  themselves.  A  Bma.ll 
dose  may  moderately  Increase  arterial  pressure,  probably  by  directly 
stimulating  the  heart  and  the  blood-vessels,  atthou^h  upon  these 
points  we  have  no  oertain  knowledge.  The  final  fall  of  arterial 
pressure  is  due,  at  least  in  part,  to  a  direct  action  upon  the  heart. 
In  BufQcient  amount  antipyrine  causes  metbemoglobin  to  appear  in 
the  blood.  It  increases  the  respiratory  rate  by  a  centrio  actloQ.  It 
probably  lessens  the  production  of  animal  heat  by  a  direct  action 
through  the  nervous  system,  independent  of  any  influence  upon  the 
circulation,  and  appears  also  to  stimulate  heat-dissipation.  Both 
In  health  and  in  fever  it  dimltiiehea  the  output  of  the  nltrosenous 
products  of  tissue- waste. 

Therapeutic  Action.— In  fever  cases,  about  half  an  hour  to  an 

hour  after  the  ingestion  of  a  full  antipyreliL'  dose  of  antipyrine,  profuse 
sweating  oi-furs,  and  is  soon  fnllowetl  by  a,  fall  of  temperature,  which 
is,  however,  independent  of  Ihc  diaphoresis. 

According  to  Carl  von  Noorden,  the  sweating  can  he  arrested  by  the  use  of 
hypodermic  InjcctLons  o(  alropinp.or  agaricin  without  afTef^ling  iho  full  of  lem- 
peraturB.  Moreover,  Ihc  Hweating  is  nol.  inviiriahly  present,  and  in  dtigs,  wliieli 
praetjcally  do  not  sweat,  antipyrine  is  u  powerful  atitipj-retic  in  fever. 

According  to  most  authorities,  the  depression  of  temperature  lasla 
longer  than  that  caused  by  some  other  antipyretics,  continuing  from 
two  to  ten  hours.  It  is  accompanied  by  a  reduction  of  the  rate  but 
not  usually  of  the  force  of  the  pulse.  In  some  cases  the  sweating  is 
not  profuse,  and  it  is  probably  under  such  circumstances  that  observ- 
ers have  noticed  a  markedly  inrreaaed  diuresis.  Usually  the  jMtient 
is  more  comfortable  under  the  action  of  the  drug  than  at  other  times; 
sometimes,  however,  there  i.s  distressing  vomiting. 

Antipyrine  may  be  employed  as  an  antipyretic  In  almost  any 
disease  accompanied  by  high  temperature,  such  as  jinciimonw,  ery- 
sipelas, and  typhus,  scarlet.  ycUow,  and  tf/pkoi'd  ferers.  rhrumalism. 
etc.:  it  has  also  been  freely  given  in  the  hectic  fever  of  pluhiftis,  but 
various  observers  state  that  in  such  cases  it  produces  so  much  feeble- 
ness and  general  depression  as  to  forbid  ils  use:  nevertheless,  our 
own  observation  is  that  when  ased  with  caution  it  often  gives  great 
relief.  In  typhus  fercr  it  reduces  the  temperature,  but  in  a.  numlier 
of  recorded  cases  it  has  induced  very  serious  collapse.  It  apj^ears  to 
have  some  specific  action  in  rheumatism,  but  docs  not  in  this  res|.K*cl 
equal  sulJcylic  acid.  According  lo  A.  Pribram,  in  pneumonia  the 
frequency  of  the  respiration  is  distinctly  lessened  by  it.  but  ihia  is 
prul>ably  due  simply  lo  the  lowering  of  the  bodily  temperature.  In 
children  it  has  been  used  with  iisserted  gooti  results  by  a  number  of 
clinicians,  and  it  appears  to  be  especially  useful  in  the  pneumonia 
and  bronchilis  of  the  young. 

The  second  indication  for  the  meeting  of  which  antipyTine  is 
sometimes  used  with  success  is  the  relie}  of  motor  di'tlurhanrf.  Over 
the  minor  spasmodic  conditions  of  hysterical  origin,  over  chorea,  Blc, 
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anlipyrine  has  a  certain  amount  of  power.  In  1888  Soniteiiberger 
commended  it  very  liighly  in  whoop! rtg-cougk.  stating  that  if  given  at 
regular  intervals  it  greatly  lessens  the  number  uf  paroxysms,  "r  cvi^n 
aborts  the  disease;  and  further  clinical  ex|)erience  seems  to  show  tliat 
the  drug  has  real  value.  M.  A.  Chouppe  states  that  antipyrinc  lias 
great  power  in  relieving  uterine  pains  after  parturition  or  in  dya- 
menorrhaa,  and  that  if  it  be  given  during  labor  along  with  ergot  it 
allows  the  contractions  to  go  on,  but  renders  them  painless.  In  more 
severe  spasmodic  disorders  anlipyrine  sometimes  does  good.  It  is 
certainly  worthy  of  trial  in  tetanus,  especially  when  the  temperature 
is  high.  It  may  be  given  in  epilepsy  with  some  hope  of  success,  since 
its  influence  in  preventing  the  return  of  convulsions  is  sometimes 
extraordinary,  although  in  the  great  majority  of  eases  it  fails  entirely. 
We  have  studied  it  in  a,  large  numljcr  of  cases,  but  are  unable  to  point 
out  any  indications  which  will  warrant  in  an  individual  case  an  u 
priori  opinion  that  anlipyrine  will  do  good.  The  only  method  is  that 
of  trial.  Not  lens  Ihan  forty  grains  i.'2.Q  tini.)  a  day  should  l>e  given. 
and  if,  afler  a  time,  no  cyanosis  nr  mvi.scular  weakness  mark  the 
physiological  action  of  the  drug,  ant.!  the  convulsions  still  recur,  the 
dose  should  be  increased  up  lo  the  physiological  limit.  The  combina- 
tion of  anlipyrine  with  ammonium  bromide  affords  much  better 
results  than  either  drug  alone,  and  it  has  become  with  us  a  routine 
practice  to  presiTibe  in  epilepsy  a  mixture  of  ammonium  and  stron- 
tium bromide  with  antip>Tine.  We  have  given  to  a  large  number  of 
cases  fifteen  grains  (1  Gm.)  daily  of  Ihe  antipjTine  in  this  combination 
for  many  months,  and  even  for  years,  without  cumulative  action  or 
perceptible  effect  upon  the  general  nutrition  or  Ihe  general  nerve 
functions,  except  that  in  .some  cases,  probably  by  disturbance  of 
I  her  mo  genesis,  a  condition  of  such  intolerance  of  cold  is  produced 
that  the  drug  Iuls  lo  be  withdrawn,  at  least  for  a  time,  .\nlipyrine 
has  been  usetl  with  alleged -"uccess  in  laryngismus  stridulus,  in  nocturnal 
cmixs'onK,  in  uxthvm,  and  in  urinary  incondnence  of  children. 

The  third  indication  which  may  sometimes  be  advantageously 
met  by  anlipyrine  is  the  rdiej  oj  pnin.  In  .\pril,  1SS7,  S^e  announced 
to  the  French  Academy  of  Medicine  that  antipyrinc  is  a  powerful 
analgesic,  which  when  given  in  doses  of  from  forty-five  to  nijiety 
grains  (3-5.8  Gm.)  a  day  will  control  almost  all  forms  of  pain.  Such 
doses,  however,  border  upon  toxic,  and  are  rarely  justifiable.  More- 
over, they  are  scarcely  ever  necessary  in  properly  selected  cases- 
Abundant  clinical  experience  has  shown  Ihat  anlipyrine  for  the 
relief  of  ordinary  inflammatory  pains  ia  not  reliable,  and  is  in  every 
respect  inferior  to  opium;  but  that  il  i.«  a  very  valuable  agent  against 
various  nervous  pains,  sometimes  giving  much  more  relief  than  does 
opium,  and  usually  causing  less  disturbance  to  Ihe  .system.  Espe- 
cially is  it  effective  in  rheunmlic  pains  and  in  migraine  and  other  forma 
of  neuralgia  in  which  the  pain  is  the  outcome  of  nerve-storm;  it  will, 
indeed,  often  control  the  pangs  of  locomotor  nla.eiii;  we  have  even  seen 
it  abort  a  gastric  criaia.    Whether  it  acts  by  a  true  analgesic  influenet 
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or  whether  it  simply  puts  aside  the  nerve-atorm  which  is  the  cause  of 
the  pain,  is  entirely  unknown.  In  violent  kemicrama  sleep  follows 
reUef;  but  antipyrine  is  not  a  true  hypnotic,  Antipyrine  is  stated 
greatly  to  increase  the  analgesic  effects  of  morphine,  and  Is  itself, 
in  headache  at  lea.st,  made  much  more  effective  by  caffeine. 

Antipyrine  has  also  been  used  in  various  disorders  not  included 
under  the  indications  already  given,  often  without  sufficient  reason. 

M.  H.  Feeny  reports  »u6aru(f  Bright's  disease  cured  by  it;  Clement,  thai  it  ia 
of  viUue  in  bringing  ubout  absorption  of  pleuritic  e/fuaions.  Both  in  diabctts  meltUvt 
and  diabetes  tTWipirftJs  it  liaa  been  lifted  with  »sserted  good  restiltJ*.  Saint-Phillippe 
commends  it  liighly  in  irtjanlile  diarrhcea  with  indigestion  and  pain.  Salemi  aHlriiu 
thai  it  ia  an  active  practical  oidiijatociagogue,  and  in  this  haa  be«n  eanfirmed  by 
RyBn-Tennison  and  by  Guilicri. 

Administration. — Antipyrine  may  be  administered  hypodcrmi- 
cully,  by  the  mouth,  or  by  the  rectum.  The  dose  for  a  child  of  one 
or  two  years  of  age  may  be  set  down  as  two  to  three  grains  (0.13-0.2 
Gm.);  for  a  child  five  years  old.  three  to  seven  grains  (0.2-0.46  Gm.); 
for  the  adult  the  dose  should  not  exceed  twenty  grains  (1.3  Gm.). 
and  ten  grains  (0.6  Gni.)  are  usually  .•sufficient,  in  fever  cases,  repealcil 
every  one  or  two  hours  until  forty  grains  (2.6  Gm.')  are  given,  or 
sweating  comes  on,  or  the  temperature  falls. 

Hypodermic  Use. — Antipyriuc  has  been  used  to  a  considerable 
extent  hypodermically  for  the  relief  of  pain,  atid  in  neuralgias  and 
nerve-pains  good  can  sometimes  be  achieved  by  its  local  influence. 
The  btu-ning  pain  produced  by  the  injection  of  a  thirty-per-cent. 
solution  usually  lasts  only  a  few  minutes,  and  is  not  followed  by  local 
inflammation.  Verneuil,  however,  has  reported  partial  gangrene 
of  the  foot  following  and  apparently  produced  by  a  hypodermic 
injection  of  antipyrine  for  the  relief  of  sciatif:  neuritis. 

Toxicology. — When  given  to  the  normal  man  in  doses  of  from 
ten  to  twenty  grains,  antipyrine  produces  u-sually  no  distinct  symp- 
toms. If,  however.  It  be  administered  in  a  larger  dose,  and  especially 
if  it  be  given  in  the  continuous  dose,  so  as  to  aci'umulate  in  the  system, 
it  causes  languor,  malaise,  and  a  peculiar  cyanotic  pallor  of  the  face, 
with  failure  of  the  pulse.  Vomiting  sometimes  occurs.  The  symptoms 
which  have  in  a  number  of  cases  followed  large  doses  are  very  curioua, 
and  some  of  them  difhcult  of  explanation.  Prominent  among  these 
symptoms  is  an  eruption  on  the  skin,  which  may  occur  without 
constitutional  disturbance,  but  is  often  accompanied  thereby.  In  its 
most  typical  form  it  consists  of  small,  reddish,  irregularly  circular 
spots,  resembling  somewhat  those  of  measles,  and  arranged  in  patches 
separated  by  sound  skin.  The  red  color  usually  disappears  on  pres- 
sure, leaving  a  brown  pigmentation,  which  also  comes  into  view  during 
the  fading  of  the  exanlhem,  and  ordinarily  continues  five  or  six  days. 
In  some  cases  the  eruption  is  erythematous;  not  rarely  it  resembles 
an  urticaria  in  which  the  white  wheals  may  be  made  very  prominent 
by  a  wide-spread,  deep  crimson  blush. 
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In  a  case  reported  by  ^pili  tlie  whole  surface  of  the  body  was  covered  with 
bulliE,  which,  becoming  conllueni,  involved  Lhe  skin  in  a  uoiversal  deequamfLtive 
inflammatioD.  Very  frequently  the  antipyrine  raah  is  accompanied  by  wide-spread 
cedema,  which  may  be  moat  pronounced  in  the  extremities,  but  is  especially  prone 
to  involve  the  face,  causing  great  swelling.  a.nd  even  closure  of  the  eyes.  The  mu- 
cous membranes  may  aliare  in  the  irritation.  Violent  catarrhal  conjunctivitis  ia 
not  very  rare,  while  coryza  and  laryngitis  have  been  noticed.* 

The  marked  rise  of  temperature  and  disturbance  of  the  circulation  which  often 
accompany  the  antipyrine  eruption  are  probably  due  to  the  irritation  of  the  skin 
and  the  aubderraal  tissue,  since,  when  the  antipyretic  eruption  takes  the  form  of 
sn  urticnria,  the  itching,  sighing,  hysterical  unrest,  and  dynpncia,  which  are  apt 
to  accompany  urticarias  not  due  lo  antipyrine,  have  been  very  pronounced. 

In  a  number  of  cases  of  antipyrino-poisjjning  there  have  been  violent  nervous 
aymptams,  which  seem  to  be  a  direct  outcome  of  the  at-lion  of  the  poison.  The 
vomiting,  which  is  sometimes  accompanied  by  abdominal  pain,  may  be  looked  on 
as  an  evidence  of  local  irritation;  but  this  ia  hardly  the  cose  with  giddiness,  somno- 
lence deepening  into  conm  and  passing  into  profound  stertorous  unconsciousness, 
with  dilatation  of  the  pupils  and  epileptifurm  convulsions. — all  of  which  have  been 
noted.  The  unrest,  excitement,  and  violent  tremblings  not  rarely  seen  seem  also 
lo  be  directly  produced  by  the  drug.  H.  M.  Brjggs  reports  blatkish  tkrine  with 
albumin  and  blood -corpuscles  In  antipyrine -poisoning. 

As  illustrative  of  the  symptoms  of  unuaual  forms  of  antipyrine-poisoning  may 
be  oiled  the  case  reported  by  t'.  Spitier,  in  which  a  man,  aged  twenty-tour,  shortly 
after  taking  one  hundred  and  I  went y  grains  of  antipyrine  during  an  hour,  complained 
of  violent  pain  in  the  belly,  and  vomited  freely;  an  hour  later  he  was  found  in  a 
condition  of  great  excitement,  screaming,  champing  his  teeth,  with  a  red  face, 
nmch  swollen  conjunctiva,  and  raid  extremities;  the  pulse  was  108  per  minute, 
rhytlimical,  with  strong  heart-impulse;  the  respiration  38.  There  was  precordial 
anguish,  pain  in  the  stomach,  and  marked  tremors,  with  exaggeration  of  the  tendon- 
reflexes.  Fifteen  hours  after  the  poisoning  he  was  seized  with  a  sudden  chill,  with 
marked  c&rdiac  failure,  front  which,  however,  he  recovered. 

In  another  group  of  cases  collapse  and  ryanoais  have  been  promi- 
nent Hymptoms.  It  seems  necessary,  however,  lo  |X)iut  out  that  these 
symptoms  in  a  large  proportion  of  recorded  cases  seem  to  have  been 
due  lo  constitutional  peculiarities  of  the  individual  rather  than  to 
I  he  use  of  very  large  doses  of  antipyrine,  and  they  are  rarely  attended 
by  danger  to  life.  Thus,  E.  W.  Young  reports  a  serious  poisoning  by 
six  grains  of  antipyrine.  Theo.  Schwabe  reports  a  case  in  which 
fifteen  grains  of  antipyrine,  given  to  a  young  woman  for  neuralgia, 
produced  violent  poisoning  with  collapse,  complete  amaurosis. 
cyanosis,  urticaria,  etc.  In  typhoid  and  other  fevers,  fatal  depression 
has  been  produced  not  infrequently,  by  doses  of  antipyrine  that  were 
not  larger  than  have  frequently  been  used  without  evil  results.  Thus, 
in  Barrs's  case,  thirty-five  grains  of  antipyrine  were  given  to  a  puer- 
peral woman  with  a  temperature  of  103.6°  F.,  and  followed  in  three 
hours  by  half  the  quantity,  after  which  the  temperature  sank  to 
!t.S°  F..  and,  in  spite  of  stimulation,  death  occurred  thirty-two  hours 
later.  Our  knowledge  of  the  physiological  action  of  antipyrine  seems 
lo  negative  the  supposition  that  the  depression  in  these  fever  cases 
is  due  to  any  direct  action  upon  the  heart  or  other  vita!  organ.  Heat 
is  a  stimulant  to  function,  and  it  may  be  that  the  cause  of  the  col- 
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lapse  is  the  sudden   fall  of  bodily  temperature  in  a  person  whose 
uervous  system  is  excessively  enfeebled  by  a  fever  nf  typhoid  oature. 

AcETOPYRtNi!.  Aniip^/rinic  Acttosatirylm. — This  occurs  us  a  while  crystalline 
powder,  having  aa  odor  reaembUug  acetic  ucid;  sparingly  soluWe  in  cold,  bul  (redy 
in  warm  wiiler;  freely  soluble  in  alcohol,  chloroForm,  and  In  wumi  toluol,  less  so 
in  ether  und  in  petroleum-ether. 

It  wiLs  originally  uitroduwd  into  medicine  by  Winterberg  and  Braun  as  com- 
bining the  attivilies  of  untipyrineand  lialicylic  acid,  into  which  suhslances,  according 
to  W.  Meitner,  il  ia  broken  up  in  the  sloniaeh;  the  wtpirine  luidergoing  furtJier 
decompoail ion  in  the  iiileslines. 

Acetopyrine  has  been  mm-h  used  as  an  aiutlgesic  in  mifpviinf,  uctn/im,  nruritU, 
and  also  as  an  antipyretic  in  lyphoiii  and  olhpr  Inw  Icvcth.  AIho  as  on  antirheu- 
njalic  ot  especial  value  in  suliuciUe  and  chronic  caseH.  Its  phj-Kiologii*!  and  thei*- 
peulic  activities  are  probably  Ihose  ot  its  conatituenfs.  It  may  be  given  in  doees  ] 
of  five  to  ten  grains  (0.3-0,6  Gni.)  in  capsules,  or  suspended  in  wal*r,  and  repeated 
up  to  thirty  grains  i'l  Gni.)  in  the  twenty-four  hours  when  necessary-  In  /event 
two  doses  may  be  given  two  hours  apa.rt  about  the  lime  of  the  cxncerbatlon. 

ACETANILIDE. 

Acetanilide,  antifcbrin,  or  phenylaccfamide.  is  an  aniline  in  which 
one  atom  of  hydrogen  has  been  rpplaced  by  the  ratlical  ucctvl;  or 
it  may  be  considered  us  an  ammonia  in  which  one  atom  of  hydrogen 
ia  replaced  by  phenol  and  ancilher  atom  by  acetyl.  It  is  u  while, 
crystalUne  substance,  entirely  without  odor,  having  a  bitter,  mildly 
piquant  taste.  It  ia  soluble,  in  one  humired  and  seventy-nine  parla 
of  water  and  in  two  and  a  half  parts  of  alcohol. 

Official  F>reparations : 

Acclanilidum 3  to  6  grains  (0.12-04  Gm.). 

Pulvis  .\cetanilidi  CompoBitum  (Ai»tsjiilide  7, 
Caffeine  1,  Sodium  Bicarbonate  2) 5  to  10  grains  (0.3-0 .fl  Cm.). 

Physiological  Action. — Local  Action. — According  to  the  experi- 
ments of  L.  Frolhingham  and  J.  H,  Pratt,  acetanilide  is  diatintrtly 
antagonistic  to  disease  germs,  scarcely  killing  them,  but  markedly 
inhibiting  their  growth.  Applied  in  the  form  of  powder  to  a  wound 
or  mucous  membrane,  it  acta  as  a  stimulant  or  feeble  irritant,  a 
desiccant,  and  probably  also  as  an  analgesic. 

Absorption  and  Elimination.- — Absorbed  into  the  blood  by  some 
unknown  method,  ui-etanilide  is  in  great  part  or  altogether  converted 
into  the  para  ml  do  phenol  suljihate,*  and  as  such  escapes  from  the 
kidney.  It  is  probable  that  it  breaks  up  in  the  organism  into  acetic 
acid  and  anihne,  and  that  the  aniline  is  then  oxidized  into  paramido- 
phenol,  which  unites  with  sulphurii'  acid.t 


*  In  ivn  clabamlv  nrwufcti  ud  ^'arioup  druitn  nf  Iho  hfiiliiL?  ifrtiup  ^Deuttrh,  Mnl.  WoeJkr^ittA.. 
I80i>,  xxLJ  it  wa*  tovinJ  Ihdi  lhu«  dubslanctN'  which  pro'luwil  in  The  orEHniMin  iiaramvlfiAwwtii 
or  yararvtatnidopheiini  worp  uc[i*'P,  viliilt'  l]iii'*u  whirli  mailF  fl/\iit-jrCFtairtirlvphenoI  wen*  ni-(  qcTi^o. 

t  TIic  clmnHC&  which  occur  in  and/ehrin  iii  t\\p  AyhicDi  Imvp  led  lo  llki^  ilkeury  th»(  u*  mAltt^O 
virtim  Hrp  dcpfntlcnt  iipnn  Ihe  litri^mtion  -if  unrlinp  rn  rliv  bkK>it.  The  rymplainr  prudumd  by 
anlifpbrin  Ar?  ctrlninly  BinLiiar  In  litoM-  raiiseri  hy  nntlinr.  Tliur,  IIptcv^I  F1nf#4  llmf  m  u  r«««  <4 
sniUnp-pal^oriinff  ihc  ii'mpTom^  wtrv  ciiIumeiI  cynnor'iri,  rtw^kling.  vomhinv.  iinniiqv  ■uriubi, 
ilyopnipn.  MxpiJncM^  of  impilj',  ili^rurVianctp  of  jvripiUilily,  uth-I  a  Ipmpcnilure-Jall  of  5.3"  C,  Acoom- 

BLUivit  by  a  inBrkail  JpcreuH«  mi  Ih?  CpioriniE-riLarliT  tiT  rlic  blood  wl  of  the  iininlvf  of  rn| 
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Calm  and  Hepp,  however,  ainnii  tlial  oceloniliiie  eBcapes  finally  with  the  urine 
in  gMail  part  Hnallfred,  and  thai  iinly  n  BimiU  portion  of  it  in  converted  into  »niline 
and  acetir  acid;  but  Mfillcr  as  wcU  ilk  I'uvai  Vajna  and  ivunuigawa  stale  tliul  ajiti- 
febrin  ninnol.  lie  found  in  tlie  urine.  uTid  uoiiMMineiilly  that  it  undergoes  entire 
decomposition.  JalTe  and  Hilberl  found  l.hat  in  dogs  ucetanitid  passes  off  chiefly 
as  o-oxycarlxinol  and  lu  paramidoplicnol,  both  unil«d  witli  glyco-uronlc  and  buI- 
phtiric  acids;  in  rabbits,  cliitlly  aN  para niido phenol,  paired  nith  tlie  ucids.  It  is 
pn)hable  ihal  the  propurlicin  of  anlitebrin  whieli  is  docomposcd  varies  with  the  bim 
of  the  i\iisc  and  the  condition  of  the  sy>tteni. 

Physiological  Action. — Wlien  given  to  persons  suffering  from 
fever  in  doses  uf  ten  grains  (0.65  Clm.)  aretanilidc  usually  produces 
in  about  an  hour  fall  of  temperature,  wliich  reaches  its  maximum 
in  two  or  three  hoiu^  and  may  continue  from  six  to  seven  hours. 
Usually,  but  not  always,  the  fall  of  temperature  is  accompanied  by  a 
profuse  sweating,  which  is  generally  described  by  clinicianM  as  being 
leas  than  that  produced  by  corresponding  doses  of  antipyrine.  The 
fall  of  tem|)eraturo  is  not  dependent  upon  sweating,  since  it  some- 
times occurs  without  the  sweating,  and  G,  Pavai  Vajna  finds  that 
the  sweating  can  be  arrested  in  great  part  by  atropine  without 
interfering  with  the  thermic  action  of  the  drug.  In  rare  eases  the 
lowering  nf  the  bodily  temperature  has  been  coincident  with  the 
oticurrence  of  collapse. 

The  only  information  we  have  concerning  the  method  by  which 
acetiinilide  lowers  bodily  temperature  is  furnished  by  the  experiments 
of  H.  A.  Hare  and  E.  M.  Evans.  It  is  not  sufficient  for  a  positive 
conclusion,  but  indicates  that  in  fevered  animals  acetanilide  produces 
a  fall  of  the  lemficrature  by  decreasing  hcat-producHon. 

In  fifteen  experiments  upon  nonnal  animals,  which  in  nearly  all  cases  were 
allowed  to  run  free,  Hare  obtained  a  distinct  tatl  uf  temperature  from  acctanilide,^ — 
a  result  confirtncd  by  Evans,  but  not  in  accord  with  the  resultfj  of  Cahn  and  Hepp, 
who  found  thai  aniitelirin  luid  not  a  ctinHlanl  influence  upon  the  lempcralure  uf  the 
normal  aiiirnal.  Hare,  cmplojing  ilie  calorimeter  of  H.  C.  Wood,  fniuid  Ihiit  in 
the  normal  aniinal  heat -dissipation  and  hcal-producliun  were  variouxjy  allL'clod.  In 
some  cajrics  being  notahly  iM(-tf«scl,  in  other  axaee  notably  decreaned.  and  in  olhcrs 
not  distinctly  altered.  Evans,  employing  the  D'ArsonviJ  calorimeter,  uJbo  reached 
varioiia  resull.i.  In  eleven  experiments  heat-dissipation  was  decreased  nine  times, 
while  heat -product  ion  was  iiicrcjised  four  times  and  decreased  live  times.  In  ex- 
amining the  records  of  the  calorimclric  experiments  made  by  Uare  and  Evans  on 
the  normal  anitnal,  we  find  that  not  only  did  the  rectal  Urnipcmture  not  jail  under  the 
influence  of  antifebriii,  but  in  nearly  every  instant*  there  was  a  very  distinct  rise, 
amounting  in  some  cases  to  over  a  degree.  It  is  evident,  therefore,  tlial  these  ex- 
periments cannot  lie  used  to  explain  how  aniifcbrin  redtices  temperature  when 
it  does  cajiac  a  fall.  The  altcnipt  lo  reason  how  a  certain  re.sult  is  produced  by  a 
remedy  from  expcriTnenla  in  wliidi  tliat  result  was  not  pnKluced  is  iiei-eRsarily  futile. 

In  Hare's  e\i.icrirneiils,  made  upon  lings,  in  which  fever  was  canseid  by  the 
injection  of  pepshi,  acetaiiihde  failed  to  proilucc  any  coiusiant  fall  of  the  Ixxlily 
temperature,  probably  because  (he  dose  waa  not  large  enough.  In  the  calorimelrin 
studies  heal-production  was  usually  decreased,  but  sometimes  it  was  increased, — 
an  assertion  which  is  also  true  of  heat -dissipation.  These  expcrimetila  miist  like- 
wise be  laid  aside,  becau.te  there  was  no  fall  of  temperature  caused  by  the  antifebrin 
In  Evans's  experiments  with  fever  produL-ed  by  the  injection  of  albumose,  the 
iintifebrin  nearly  always  caiiried  ;i  diptinci  rediiciinn  of  lemperalore.  In  the  ralori- 
uiotric  Bludies  the  ruHuits  obtained  were  L-iJiuiaiit,  ihetv  being  in  each  of  the  six 
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consecutive  experiments  a  decrease  in  botli  the  hourly  heat -dissipation  and  the 
hourly  heat-prod ucli on,  the  amount  of  dc'reufie  seemingly  bearing  some  relatioo 
to  the  fall  of  temperature.  It  is  plain  that,  a  decrease  of  heat-dissipation  would 
have  a  natural  tendency  to  elevate  bodily  temperature,  and  therefore  the  fsJl  ot 
lemperalure  must  hove  been  due  to  the  decrease  of  the  production,  which  in  turn 
gave  rise  to  the  decrease  in  the  heat-dissipation. 

Nervous  System. — The  cause  of  the  convulsions  of  acetanilide- 
poisoning  does  not  seem  to  have  lieen  determined.  The  coma  which 
is  present  in  the  advanced  stages  of  the  poisoning  indicates  that, 
directly  or  indirectly,  aoetanilide  affects  the  cerebral  function,  but 
consciousness  is  etated  by  experimenters  to  be  preserved  at  a  time 
when  the  lower  portion  of  the  nervous  appsiratus  is  distinctly  affected. 
According  to  Bokai,  antifebrin  jxtralyies  vwlor  neroe-fndings  of  the 
frog's  muscles  in  a  manner  similar  to  curare,  and  when  brought  in 
contact  with  the  viusch  itself  for  a  sufficient  length  of  time  destroy 
its  capabiUty  of  contraction.  In  the  poisoned  animal,  however,  just 
before  death  the  muscles  resjjoiid  actively,  although  irritation  of 
motor  nerve-trunks  fails  to  elicit  response. 

Circulation. — Usually  when  acetanilide  is  given  to  patients  wiili 
fever  there  is  a  fall  in  the  pulse-rate  corresponding  to  the  fall  of 
temperature.  The  size  of  the  pulse  is  also  reduced,  and  it  may  even 
become  thready.  Weill  has  found  that,  injected  into  the  frog,  the 
drug  Causes  at  first  an  acceleration  of  the  heart's  beat,  with  apparent 
increaae  in  the  force  of  the  impulses,  followed  aft«r  a  time  by  slowing 
and  irregularity  of  contraction.  In  the  earlier  stage  the  size  of  the 
pulse- wave  is  increased  and  the  respiratory  curve  is  more  accentuated; 
litter  the  piilsc-oscilhition.'s  diiiiini.sli  iiiul  become  irregular  urid  r(i)icX-- 
ened,  and  if  the  dose  has  been  large  enough  Ihc  manometric  wrilinK 
resemblcH  that  prn<luced  by  asphyxia.  In  (he  earlier  stages  of  the 
action  there  is  a  slight  ri.se  in  arterial  pressure. 

The  cyanosis  of  acetanilide-i><>isoning  has  been  thought  to  be  due 
to  the  formation  of  methemoglobin  and  Stewart  reports  two  cases  iii 
which  the  blood  had  (he  chanict eristic  chocolate  color,  although  no 
s]JCctrosc{ij)ic  examination  seems  t<)  have  been  made.  On  the  other 
hand,  in  cases  of  poisoning  with  itutrkcd  cyanosis,  both  Freund  ami 
Stengel  were  unable  to  detect  anything  abnormal  in  the  blood  bv 
speclro.scopical  examination.  The  blood  changes  do  not  appear  t" 
be  charai'terislic;  Stewart  reports  marked  reduction  of  the  number 
of  red  cells  but  in  one  of  Stengel's  cases  the  corpuscles  were  6.000,000. 
Herczel  slates  that  the  red  corpuscles  do  not  adhere  in  rouleaux, 
(hat  (hey  are  somewhat  granular,  and  that,  when  the  drug  is  given 
to  dogs  f<n-  a  length  of  time,  the  l>lo'id  is  less  alkaline  than  normal, 
and  contains  in  its  scrum  dissolved  coloring-matter.  According  ui 
Lepine  and  Aubert,  the  oxygen  of  the  blood  is  distinctly  decreased. 

Nvtrition. — Kumagawa  found  (hat  while  small  doses  had  no 
definite  effec(,  large  doses  enormously  increased  the  nitrogenous 
elimination;  but  in  Pepine's  experiments  (he  results  varied,  there 
!>eing  soinrtinics  au  increase  and  .sometimes  a  diminution,  while  II.  C. 
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Taylor  obtained  a  slight  increase:  bo  that  it  is  impossible  at  present  to 
say  what  is  the  action  of  the  drug  upon  protoplasmic  chemical  activity. 

According  to  Kumagawa,  acetanllide  exerts  a  strong  antiseptic 
influence  upon  intestinal  changes,  decreasing  the  bacteria  in  the 
intestines,  and  the  urinary  indican. 

Therapeutics.  —The  therapeutic  use  of  acetanilide  is  exactly 
parallel  to  that  of  antipyrine.  Some  practitioners  prefer  it  on  the 
ground  that  it  is  leas  liable  than  is  antipyrine  to  produce  collapse, 
painful  skin  lesions,  or  other  disagreeable  effects,  but  it  is  certainly 
capable  of  causing  fatal  acute  or  chronic  poisoning.  According  to 
Sembritski  it  acts  very  badly  on  pregnant  or  nursing  women.  Lepine 
affirms  that  il  will  relieve  not  only  the  fulgurant  pains  of  spinal  disease, 
but  also  the  tremors  produced  liy  multiple  sclerosis,  and  is  often  useful 
in  epilepsy. 

Acetanilide  affords  a  useful  surgical  dressing,  and  has  the  superi- 
ority over  iodoform  of  being  free  from  odor,  and  perhaps  of  Ireing 
more  analgesic  It  is  frequenlly  employed  with  equal  amounts  of 
boric  acid,  finely  powdered,  in  the  treatment  of  minor  infected  wounds. 
The  powder  may  be  freely  u.setl,  or  an  ointment  of  from  ten-  to  forty- 
per-cent.  strength;  in  vaginitis  or  urtihritis  a  mixture  {twenty  to 
forty  grains  to  one  fluidounce)  with  gum-arabic  water  may  be  injected. 
The  tree  external  use  is  not  entirely  devoid  of  danger,  as  cases  have 
been  reported  of  col  apse  with  intense  cyanosis  and  subnormal 
temperature  produced  by  the  surgical  use  of  the  drug.* 

Toxicology, — The  symptoms  of  acute  poisoning  by  acetanilide  are 
vomiting,  muscular  weaknes-t,  cyanosis,  coldness  of  the  extremities, 
subnormal  temperature,  profuse  sweating,  disturbances  of  respiration, 
flxed  dilated  pupils,  rapid  irregular  heart  action,  ending  in  collapse 
and  cardiac  death.  In  some  cases  an  impaired  consciousness  has  not 
l>een  present  until  very  late  in  the  poisoning;  in  others  a  complete 
unconsciousness  has  been  a  comparatively  early  symptom.  The 
urine  may  be  dark  owing,  it  is  said,  to  hematoporphyrin  (methemo- 
globin*).  Leucocytosis  with  nucleation  of  the  red  blood-corpuaclea 
has  been  noted. 

Occasionally  there  is  an  eruption  somewhat  similar  to  that  com- 
monly produced  by  antipyrine.  which  is  especially  abundant  upon 
the  face  and  forehead,  and  of  a  dark  red  color.  Sometimes  the  erup- 
tion resembles  that  of  scarlatina,  and  there  may  be  much  subdermal 
swelling  (Armin  Hugher).  Mydriasis  and  deafness,  with  ringing 
in  the  ears,  have  been  noted  occasioually.  Collapse  appears  to  be 
less  frequent  than  with  antipyrine.  The  exijeriments  of  Hobart  A, 
Hare  show  that  at  present  inexplicable  cardiac  failure  may  occur 
suddenly. 

In  the  eirperimenta  at  Herciel,  the  symplonia  produced  by  fifteen  to  twenty 
gmiiis  in  rabbiu  were  loaa  of  Ibe  reflexes,  treniore  deepening  into  periodic  couvul- 
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aive  movemenU.  great  fall  of  teniporature,  frequent,  irregular,  superfitiaJ  respira- 
tion, relenlton  of  urine,  coma,  and  general  panilysis,  ending,  if  the  (luse  tuid  been 
large  enough,  in  death,  whii^h  i-ould  not  be  prevented  by  artifirial  reapiration.  The 
heart  was  arrested  in  diaKtole.  After  the  prolonged  action  of  the  drug  there  was 
fatty  degeneration  of  the  heart.,  livor,  and  kidneys.  Weill  noticed,  in  addition  to 
these  symptoma,  an  aneatbeaia,  which  in  the  later  stages  of  the  poisoning  was  almost 
coxnjAeie. 

Sixty  grains  of  it  are  asserted  to  have  caused  death,  but  have  been 
recovered  from  after  tlie  most  alarming  symptoms.  (See  Doll,  ({uoted 
liy  Biac'h,  also  P.  Brown.)  Marii'haux  details  a  case  in  which 
four  gi'ains  {0,20  (Ini.)  caused  in  a  cliilil  collapse,  with  complete 
unconsciousness,  ending  iu  recovery. 

In  chronic  poisoning  the  moat  pronounced  symptoms  are  anemia 
and  cyanosis;  gastric  disturbanfe,  failure  of  the  general  nutrition, 
rapid,  feeble  heart  action,  and  distinct  enlargement,  without  tender- 
ness, of  the  spleen  have  been  noticed.  There  is  not  only  great  decrease 
in  the  number  of  the  red  blood- corpuscles  and  in  the  percentage  of 
hemoglobin,  but  also  marked  increase  iu  the  number  of  the  while 
blood-cells,  with  nucleation  of  the  red  blood- corpuscles  {see  Stengel 
and  White). 

ACETPHENETIDIN. 

Acetphcnetidin,  or  Phejiacelm,  an  acetyl  derivative  of  para-amido- 
pheuol,  crystallizes  in  tasteless,  colorless  needles,  almost  insoluble  in 
water,  soluble  in  alcohol, 

Arelphenetidinum— Phenacelin 10  to  20  g^ins  (O.G-1.3  Onu). 

Phenacetin  iseliminatc<l  by  I  lie  kidneys,  prohalily  entirely  alteroil. 
phenetidin  api>earing  in  tlic  urine.  According  (o  .Miiller.  llii.s  change 
must  take  i>liice  after  absnrptinn,  since  both  tlic  gastric  ami  iiancreatic 
secretions  are  without  effect  on  the  compound.  O.  Hinsbcrg  and 
A.  Kast  have  found  that  when  given  to  dogs  in  dose.s  of  tiftcen-huii- 
dredths  to  two-tenths  of  a  gramme  per  kilo  acetplieiictidin  has  no 
effect,  but  in  very  large  do.'^es  it  causes  vtimiting,  irregular  gail,  hurried 
respiration,  and  somnolence,  fnllowctl  by  general  i-yaiiosis  and 
discoloratiim  of  the  blood,  due  to  the  foriTiation  of  met  hemoglobin. 

The  tlierajwulic  dose  of  acetplieiictidin  produ'-e.s  no  syiniitimis, 
but  the  toxic  dose  is  said  to  cau.se  vinlent  voniiliiig.  great  cyanosis, 
cliocolale-colorcd  urine,  yellow  discoliiriition  of  tlie  body,  IcucrH-ytosis, 
and  death  (Kriinig).  ^lahnert  slates  that  the  iiiu.-icular  weakness 
produced  by  acetphenctidin  is  of  s]iiiial  origin,  and  that  in  massive 
do.ses  the  drug  is  anlagoiiistic  to  stryc'lniiiic.  also  thai  both  respiration 
and  heart  are  paraly/eil  by  it.  According  to  the  .same  observer  it  is 
chiefly  eliminated  uncliangeii;  and  the  urine  gives  a  positive  Troni- 
mer's  reaction,  althougli  containing  no  sugar.  Lcdoux  asserts  that 
in  doses  of  0.,')  gramme  per  kilo  acctjihcnetidin  causes  a  fall  of  the 
blood-pressure;  but  as  he  used  an  alcoholic  solution  his  results  are 
not  entirely  reliable.     H.  C.  Wood,  Jr..  ami  H.  H.  Wood  found  that 
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the  drug,  given  intravenously  suspended  in  water,  Iiad  absolutely 
no  effect  on  blood- pressure.  Doses  of  0.5  gramme  per  kilo  killed  by 
arrest  of  respiration;  which  can,  perhaps,  however,  be  attributed  to 
the  mechanical  influence  of  undissolved  particles.  Froga  allowed 
to  swim  in  a  saturated  aqueous  solution  of  phenacetin  in  four  hours 
became  totally  paralyzed,  the  motor  nerves  and  muscles  retaining 
their  irritability,  Ott  found  that  phenacetin  pronouncedly  decreases 
heat-production  without  producing  distinct  alteration  of  blood- 
presaure,  and,  therefore,  probably  acts  us  an  antipyretic  by  lessening 
the  heat-production  through  an  influence  upon  the  nervous  aystem. 
According  to  Falcone  and  Gioffredi  changes  in  the  cerebral  cortical 
cells  can  be  demonstrated  in  animals  killed  with  phenacetin, 

Therapeutics.^Acetphenetidin  has  been  largely  used  as  an 
antipyretic,  and  for  the  relief  of  pains  of  such  character  as  antip>Tine 
is  employed  against.  Large  amounts  of  it  can  apparently  be  taken 
without  serious  result.  In  a  case  reported  to  us  by  E.  C,  Wagner,  one 
hundred  and  twenty  grains  were  taken  in  twelve  hours  without  the 
production  of  any  symptoms.  The  only  serious  case  of  poisoning  by 
it,  that  we  know  of.  is  that  reported  by  Hollopeter,  in  which  a  woman 
took  twenty-two  and  a  half  grains  in  six  hours,  producing  collapse 
with  marked  lividity,  great  dyspntca  and  restlessness,  cold  perspiration, 
and  slightly  dilated  pupils,  ending  in  recovery.* 

There  can  be  no  doubt  of  the  efficiency  uf  acetphenetidin,  and  it 
would  appear  that  it  more  rarely  produces  unpleasant  symptoms  than 
antipyrine,  though  urticaria  has  been  noticed  after  its  exhibition 
(Mahnert).  If  the  statements  of  Crombie  and  of  Hirschfelder — tliat 
it  acts  more  gradually  than  other  antipyretics,  and  that  its  influence 
does  not  reach  its  maximum  for  three  or  four  hours— be  correct, 
acetphenetidin  is  probably  the  most  valuable  of  the  antipyretics, 
especially  as  it  seems  to  be  the  least  poisonous.  At  present  it  is 
probably  the  most  used  of  its  class.  Phenacetin  is  highly  commended 
by  M.  H.  Lee  as  a  local  antiseptic  dressing. 

Phenocoi.1,  Hvdrochloridb.— PhenocoU  OMurs  in  whif«  needle-like  erys- 
UiIh;  il.  ia  made  by  l.be  action  of  glycocoU  upon  plienetidin.  lis  liydruclJoride  is  a 
ivhit«,  finely  crystailine  powder,  very  soluhle  in  wafer. 

Physiological  Action.— The  aetion  of  phenocoU  upon  the  animal  organism 
In  iiol.  very  marked,  Von  Mering  having  found  that  twenty-three  grains  of  it  will  not 
produce  any  pronounced  symptoms  in  the  rabbit.  Acrording  to  Isaac  Olt,  the 
tflsic  dose  produces,  in  the  frog,  paralysis  of  both  the  motor  and  seiisorj'  runctions 
of  the  spinal  cord,  with  death  from  diaBlolic  arresi  of  the  heart;  in  rabbits,  quietude, 
partial  paraplegia,  and  cyanosis,  wiLli  accekration  of  the  respiratory  movement  add 
depreasion  of  temperature  and  of  the  arteriul  pressure.  David  Cema  and  William 
S.  Carter  determined  that  the  influence  of  pheiiocoll  upon  the  circulation  is 
exceedingly  feeble;    enormous  doses  however  eauwd  cardiac  depreasion. 

The  same  investigators  afTirm  tliat  phenocoU  haa  no  action  upon  the  blood,  but 
the  correctness  of  thia  seenia  to  be  fhallenged  Ejy  tlie  cyanosis  which  has  been  noted 
both  in  man  and  in  rabbits.    In  expcrimenta  made  uixin  animula  witli  fever,  Ceroa 
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and  Carter  fouiid  that  ibe  (aU  of  temperature  produc«d  by  phenocoll  \a  due  to  an 
enormous  reduction  of  heui-produetiim,  he4ii-diMiipin,ion  being  practically  not 
altered.  As  the  reaull  of  some  evidently  not.  eblmrate  chemical  studies,  P.  Bolicr 
Btates  that  phenocoll  very  distinctly  increases  the  rulrogenous  eiiniiuation:  the 
correctness  of  this  is  very  doubtful. 

Phenocoll  is  rapidly  absorbed  and  abnoet  as  rapidly  eliminated.  Aeeording  to 
Cohnheim,  it  may  lie  delected  in  the  urine  from  one  to  nine  houn  after  it»  ingea- 
tion.  It  IB  probably  in  part  oxidized  in  the  iiymcni,  since  the  untie  atler  its  fre« 
ad  minisl  ration  becomes  of  a,  dark,  reddish -brown  color.  It  is  powiilije,  however.  lliat 
ihiu  color  is  due  to  indican  and  biliary  sulaitancea,  both  of  whicli  have  been  found  in 
the  urine. 

Tberapeutlca. — In  1891  Herl«l  and  Uerxog  stated  that  phenocoll  rarely, 
if  ever,  produces  gastro-intestinal  irritation  or  other  disagreenblo  ayiiiptonis,  that 
its  antipyretic  action  is  quick  and  never  accompanied  by  any  depression,  and  dial 
I  he  free  sweating  which  ia  likely  to  occur  with  it  may  reodly  be  prevented  by  minute 
doswi  of  atropine.  Both  Hertel  and  Herzog  asncrt  tliat  phenocoll  is  a  valuable 
remedy  in  ande  and  chronic  Theumalium,  In  rare  instances  it  producer  vuiuitixig, 
but  we  have  met  with  no  reports  of  human  poisoning  by  it.  The  ordinary  dose 
may  be  set  down  as  twelve  to  fifteen  grains  (0.78-1  Gm.],  in  solution  or  capsule. 

Saufvrin. — ATUipyrine  Salicylate  is  a  white,  coarsely  crystalline,  odorless, 
slightly  sweetish  powder,  readily  soluble  in  alcohol.  It  ia  commended  by  Guttnian 
and  KoUmann  as  an  active  untipyretic  and  antirheumatic,  which  rarely  produces 
toxic  symptoms,  although  an  eruption  resembling  that  of  antipyrine  has  been  noted; 
the  color  of  the  urine  is  not  affected,  but  testa  show  the  presence  of  a  tialicybte. 
KoUmann  states  that  it  somctimefi  vomits,  and  that  the  daily  dose  should  never 
exceed  forty-five  grains  (a.9  Cm.),  and  should  always  be  leas  tlian  this  in  tlie  be- 
ginning, OS  Homo  individuals  arc  intolerant  of  it.  Sabpyrin  lias  l«en  iwed  lo  a  con- 
siderable extent  in  all  forms  of  TheuTnalirm,  in  injivetita,  in  various  fevers,  in  mi- 
gmiiiK,  and  in  the  whole  class  of  diseases  in  which  its  component  conalituenle  have 
been  found  lo  )ic  useful;  olao  locally  in  coryta.  The  usual  dose  is  from  seven  to 
fifteen  grains  (0.4.')-l  Gm.),  in  capsule  or  tablet,  repealed  every  three  or  four  hours, 
but  some  clinicians  prefer  a  single  large  dose  of  forty-five  grains  (2.9  Gm.). 

Pthanidos. — Dimethiitam-ulopkcnyl-ilijnelhylptfraiolon. — Tliis  is  a  yellowisfi^ 
while,  crysljdline,  almost,  lasleless  powder,  soluble  in  ten  per  cent,  of  water.  It 
was  introduced  by  Kilchne  ae  u  remedy  Imving  un  action  siniilar  to  that  of  anti- 
pyrine. It  appears  to  be  alisorbcd  readily,  and,  according  to  M,  Jofte,  is  in  part 
eliminated  unclianged  in  the  urine,  in  part  converted  into  the  red  suljstance,  mlaronic 
aciil,  and  in  pari  changed  into  a  substance  which  is  colored  deep-blue  by  ferric  chlo- 
ride, and  ia,  probably,  atUipi/rylurra.  Its  general  phyHioiogicoJ  activities  have  not 
been  worked  out,  but  G.  Ssadkowski  •  is  said  to  luive  experimentally  dctenniued 
that  il  lias  a  powerful  action  upon  the  heart  and  blood-vesscbi,  increaaing  the  arterial 
tension,  ao  that  in  cases  of  ttil^«rculo8is  of  tlie  lungs  with  already  heightened  arierial 
presHure,  it  may  produce  heiiioptysis,  and  ia,  therefore,  contraindicated. 

Pyraniidon  has  been  \wcd  to  a  considerable  extent  as  an  antipyretic  and  ait  an 
analgesic.  The  reports  as  to  its  value  as  an  antipyretic  in  lyphoid  and  oilier  lr>»' 
fevers  are  soinewliat  contradictory,  varioiaa  clinicians  lm\'ing  exprcwie<l  slroim 
Benliineiita  in  its  favor,  claiming  tlmt  though  it  acta  ninre  slowly  its  influence  i-oti- 
linue«  much  longer  tlian  doeH  thai  of  the  older  ani ipyrelics.  Other  obttervcra  annert 
tliat  it  is  more  prone  lluui  are  antipyrine  and  iicelphenetidin  to  produce  excessive 
sweating  and  collapse.  It  has  been  especially  praised  in  miffraiFie,  nraralgia.  and  all 
the  pains  of  the  character  for  which  acetphenetidin  ond  antipyrine  liave  been  pre- 
viously used.  According  to  Roth,  pyramidon  is  a  useful  drug  in  amtr  rhewnatirm. 
though  ol  little  value  in  chronic  cases.     Albrecht  has  found  it  of  value  in  aiilkma. 


•  tlaoclkowgilii  {Ilmtkij  ICrolKA,   1B03,  No,   IS),     We  hkve  uol  awn  tliv  otisinal  paper,  nor 
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The  dose  is  rwelvc  grains  (0.7S  Gm.)  dissolved  in  walor  or  taken  in  captodcH,  ami 
may.  when  it  k  neivsHary,  lie  repeated  up  \o  thiny-ttix  grains  {2.'i  Gm.)  In  tlie 
twEnty-four  hours. 

Three  compounds  of  pyrftmidon  have  been  put  upon  the  mftrkct,  the  camphor- 
ale,  the  bicamphnrale,  and  the  Boliq/lale.  It  ts  allirmtd  tliat  llio  presence  of  raltn- 
pboric  &cid  markedly  lessens  the  lendency  of  pyramidon  to  produce  awealmg  with- 
out interfering  with  Its  antipyretic  action.  In  the  bicaniphoraie  the  anliydrotic 
influence  is  ao  greal  that  tlie  drug  has  been  strongly  reconiniendet!  in  the  ri-^lil 
sweats  in  phthlnis. 

Pyramidon  salicylate  appears  to  be  inferior  in  the  tteatmeot  of  rfieunio/inn  to 
the  older  salicylates,  though  it  may  be  employed  in  subacute  and  chronic  cases  in 
times  of  excessive  pain.  The  dose  of  any  one  of  these  pmporations  is  seven  and  a  half 
to  twelve  grains  (0.5-0.78  tlm.),  repeated  as  necesaary.  In  lubcrnUosin,  with  excew- 
live  sweating,  it  ia  advised  tu  give  Iw^  dosea  u  day  al  eight  grains  (0.5  (int.)  each. 
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CLASS  II.— LOC.U.  REMEDIES. 


FAMILY  I.— STOMACHICS. 


RTOMArHirs  are  drugs  which  especially  affect  the  mucous  mem- 
brane and  other  coats  of  the  gastru-intestinal  tract  so  us  to  increase 
functional  activity.  A  simple  bitter  is  a  substance  of  vegetable  origin 
and  of  a  bitter  taste,  which  has  no  influence  upon  the  genera!  system, 
but  markedly  affects  the  stomach  as  a  stimulant.  Borissow  found 
that  the  introduction  of  tincture  of  gentian  into  the  mouth,  in  con- 
junction with  the  preaentalion  of  food,  produced  a  greater  flow  of 
gastric  secretion  than  did  the  food  alone.  He  believes  ihat  this  action 
is  a  reflex  one,  depending  on  the  bitter  taste.  Simple  bilters  probably 
influence,  however,  not  only  the  peptic  glands  but  also  the  muscular 
fibres,  since  Paul  Terray  found  that  the  movements  of  Ihe  excised 
stomachs  of  dogs,  kept  in  a  warm  salt  solution,  were  increased  in  the 
order  of  naming  by  extract  of  gentian,  celrarin,  condurangin,  extract 
of  taraxacum,  quinine,  and  extract  of  quassia,  Cetrarin  was  remarka- 
ble for  its  influence  upon  the  intestinal  movements.  Although 
simple  bitters  may,  by  increasing  the  amount  of  food  taken,  affect  the 
general  nutrition  of  the  body,  they  are  essentially  locally  acting  drugs. 
Probably  all  bitter  vegetable  substances  are  stimulants  to  the  gastric 
mucous  membrane,  but  in  many  of  them,  as  in  morphine  and  strophan- 
Ihin.  such  |Miwer  is  overshadowed  by  other  inherent  properties.  Some 
of  these  active  bitter  vegetable  substances  are  indeed  employed  on 
account  of  their  influence  upon  the  alimentary  tract,  notably  quinine 
and  strychnine,  but  in  others  of  them,  hke  morphine,  the  local  is 
entirely  swallowed  up  in  the  general  influence.  By  virtue  of  their 
irritant  action  the  simple  bitters  produce,  when  in  overdose,  nausea, 
and  may  even  cause  active  irritation  of  the  gastro-mucoua  membrane. 
They  have  also  some  tendency  to  affect  the  bowels.  They  are  essen- 
tially irritant,  and  are  contraindicated  by  inflammation  or  over- 
.sensitiveness  of  the  alimentary  mucous  membrane.  They  are  especially 
indicated  by  loss  of  appetite,  when  such  loss  of  appetite  is  the  outcome 
of  a  depressed  condition  of  the  stomach,  but  when  it  is  the  result  of 
gastro-inflammation  they  will  do  harm.  A  second  class  of  stomachics 
are  the  so-called  aronmticg.  which  depend  for  their  activity  uptm  the 
presence  of  a  volatile  oil.  They  differ  from  the  simple  bitters  in  being 
more  powerful  but  less  permanent  as  local  stimulants.  {See  page  47H.) 
A  third  class  of  drugs  contain  both  volatile  oil  and  bitter  principle. 
and  unite  the  properties  of  the  aromatica  with  those  of  the  simple 
bitters.     These  are  the  so-called  aromatic  bUleTS, 
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SIMPLE    BITTERS. 

QUASSIA. 

Under  the  name  Quassia  the  United  States  Pharmacopoeia  recog- 
nizes the  wood  of  the  Picrasma  exeelsa  (Jamaica  quassia),  a  large 
tree  growing  in  the  island  of  Jamaica,  and  of  the  Quassia  amara 
(Surinam  quaasia),  a  shrub  found  in  Guiana  and  neighboring  parts  of 
South  America.  Each  of  these  contains  a  bitter  principle;  these  while 
closely  allied  chemically,  are  not  regarded  as  identical.  The  preriae 
chemical  nature  of  these  principles,  known  respectively  as  picmamin 
and  qvasaiji,  is  not  clearly  understood. 

Official  Preparations: 

Extraetiun  Qurtssiip 1  lo  3  graiw  {0.O8-O.2  Gm.)- 

Fliiidextructum  QimssiiE 5  lo  10  minims  (0.3-0.6  C,e.). 

Tinct.ura  QuasKiie  (20  per  cent.). i  W  1  BuidrBchm  (2-4  C.c). 

Pbysloiofrical  Action.— Quassia  can  hardly  be  said  to  be  poison- 
ous to  man,  the  largest  doses  producing  in  the  adult  only  gastric 
irritation,  but  F.  Venn  has  reported  a  case  in  which  in  a  young  child 
the  injection  into  the  rectum  of  a  decoction  representing  two  ounces 
of  quassia  was  followed  almost  immediately  by  vomiting,  stupor. 
relaxation,  and  collapse,  ending  in  death.  According  to  I.  Hoppe, 
quassin,  when  given  to  frogs  in  doses  of  one  grain,  will  produce  weak- 
ness, convulsions,  respiratory  and  cardiac  failure,  ending  in  death. 
Locally,  quassin  is  a  distinct  irritant.  In  man,  five  milligrammes  of 
the  pure  crystalline  form  notably  increased  the  secretion  of  bile  and 
of  urine,  and  caused  some  loosene.'is  of  the  bowels  and  stimulation 
of  the  bladder;  while  fifteen  millicramiiics  proiiuced  violent  frontal 
headache,  burning  pains  in  the  <rsoijli;tgus  ;ind'  throat,  nau.sen. 
vomiting,  vertigo,  excc.-five  nervous  res( le.'isness,  diarrhu'a,  and  very 
frequent  micturition,  but  diminished  renal  secretion.* 

Therapeutics. — Quassia  is  probably  the  most  active  of  all  the 
simple  bitters,  and  may  be  used  whenever  such  remedies  are  indicated. 
In  cases  of  scat-worms  in  children,  a  strong  infusion  of  quassia  (two 
ounces  to  one  pint)  affords  a  mosl  harmles.s  and  efficient  injeclion. 
Its  exhibiti<m  should  be  preceded  by  an  enema  of  simple  water,  aflcr 
a  stool,  so  as  thoroughly  to  wa.'^h  out  the  rectum  and  allow  access  tn 
every  fold  of  the  rectal  mucous  membrane. 

GENTIAN. 

The  root  of  (leuliana  lutea,  m  the  yellow  gentian  of  the  Al]>>. 
This  root  occurs  either  in  pieces  of  various  sixes  and  shapes,  but 
usually  several  inches  in  length,  or  else  in  transverse  slices.  The  texture 
is  spongy,  tlie  odor  peculiar,  and  the  taste  bitter.  It  contains  gentisk 
acid,  which  was  discovered  liy  bc<'nnte  and  is  tasteless  and  physio- 

*B.  <i.  T..  ciii.  410. 
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logii-ally  inert.  The  active  principle  is  probably  gerUiopikrin  (Kro- 
niayer).  a  neutral,  crystalline  substance,  of  an  intensely  bitter  t&ste. 
Official  Preparations: 

Extractum  Gentinnie 2  lo  4  grains  (0.i;M).26  Gm.). 

Huidexlractum  Gpnlianw 10  lo  30  minims  (0.6-2.0  Cis.). 

Tinctum  GentiaiuG  Coinpoflita  (10  percent.).  1  w  4  Huidrachins  (4-16  Co.). 

Therapeutics.— Oentian  is  one  of  the  must  efficient  of  the  simple 
bitters,  and  may  lie  used  whenever  such  a  remedy  is  indicated.  Tlie 
most  largely  used  of  its  preparations  is  the  compound  tincture,  which 
contains  gentian,  bitter  orange  peel,  and  cardamom. 

C\i.i:mba. — The  root  of  Jateorhi/a  palmata,  a  climbing  vine  of 
Mozambique.  It  occurs  in  the  shops  in  transverse  disk-like  slices, 
oval  or  circular  in  outline,  one  or  two  inches  in  diameter,  of  a  spongy 
texture,  having  a  yellowish  surface,  a  very  bitter  taste,  and  a  slightly 
aromatic  odor.  It  contains  a  great  deal  of  starch,  besides  berberine, 
and.  it  is  said,  in  lesser  amount.  c.oCiimbfn,  a  bitter  neutral  principle 
crystallizing  in  rhomboid  prisms  or  needles-  F.  Roux  ha.'*  found 
that  columbin  given  to  pigeons  in  dosea  of  ten  centigrammes  pro- 
duces death,  preceded  by  failure  of  (he  appetite,  marked  signs  of 
gastro-inteslinal  irritation,  and  jaundice. 

Offlcia)  Preparations: 

Fluiileitniciuin  Culuinba" .15  (o  ;!0  minimM  (1-2  Co.). 

Tincluni  Caluiiibs  (10  per  i-onl.) 1  to  2  tliiidniclinw  (4-8  C.c). 

Chih.^ta,  the  herb  and  root  of  Swertia  Chirayita,  a  plant  growing 
in  the  northern  part  of  India,  is  one  of  (he  I>est  of  the  .simple  bitters. 
and  is  believed  by  some  to  exert  a  peculiar  influence  over  the  liver. 
Whenever  a  simple  bitter  is  indicated,  this  drug  may  be  employed, 
especially  if  a  cholagogue  action  bo  desired. 

niiidcttraptHm  ChiraUc .i  lo  10  minims  (0.3-0.6  Cc). 

BKBBt:HiH.— The  root  anil  Iwrries  of  Berlwris  vulgaris  of  Kuropc 
have  long  been  used  abroad  as  a  simple  laxative  tonic,  and  the  U.  S. 
I'harmacopcpia  recognizes  the  rhizome  and  roots  of  B.  AquifoHum  and 

other  species.  These  plants  de[3end  for  their  slight  medical  activity 
upon  the  presence  of  berberine  (see  Hydrastis)  and  other  feeble  alka- 
loids. They  have  been  used  in  atonic  dyspepsia,  especially  when 
with  hepatic   torpor;   also   as  alteratives  in  constitutional   syjAilis. 

niiidexlmi'lum  BerhoridiM .,  ...,,......, %  Tiiinims  (2  C.c). 


WILD  CHERRY. 

Wild  cherry  bark  is  the  product  of  I'runus  tCerasus)  Hcrotina  or 
wild  cherry  tree,  not  of  Prunus  Virginiana  or  choke-cherry,  whose 
name  it  bears.  It  occurs  in  pieces  of  various  sizes,  usually  without 
epidermis.  The  color  is  a  reddish  cinnamon;  the  taste  shghtly 
astringent,  bitter,  and  peculiar,  resembling  that  of  peach-leaves.     It 
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contains  tannic  acid,  bitter  extractive,  a  nitrogenous,  crystalli sable. 

odorless  glucoside  {omygdaiin),  and  an  albuminous  principle  (emulsin). 
When  umygdaliii  in  aqueous  solution  is  brought  in  contact  with 
emulain,  it  \s  decomposed,  forming  prussic  and  formic  acids  and  a 
colorless,  thin,  volatile  oil,  which,  when  pure,  has  a  peculiar,  agreeable 
odor  and  a  burning  taste.  According  to  Liebig  and  Wohler,  seveuteen 
grains  of  uniygdalin  yield  one  of  hydrocyanic  acid:  therefore,  if 
thirty-four  grains  of  amygdalin  be  mixed  with  si.Yty-six  grains  of  an 
emulsion  of  sweet  almonds,  a  two-per-cent.  (by  weight)  solution  of 
hydrocyanic  acid  will  be  formed. 
Offldal  Preparations: 

Fluidextractum  Pmni  Virginiann! \  lo  1  fluidnirhm  (2-i  C.c-)- 

Syrupiis  Pruni  Virginiauie  (15  per  cent.). . .  1  to  4  fluidruchins  (4-15  C.e.l. 
IrtusumPruni  VirpniaiUB  (4  per  cent.) 2  to  4  fluidouncea  (60-100  C.c). 

Physiological  Action. — .\mygdalin  is  physiologically  inert,  as 
much  us  sixty  grains  having  been  taken  without  result.  Fifteen  grains 
may  cause  death  in  the  rabbit,  but  this  is  owing  to  it«  being  converted 
into  prussic  acid  by  the  emulsin  in  the  herbage  in  the  rabbit's  stomach.* 

Therapeutics.^In  wild  cherry  bark  properly  administered  there 
are  three  active  ingredients, — tannic  add,  bitter  extractive,  and 
prussic  acid.  The  amount  of  prussic  acid  is  too  small  to  cause  percepti- 
ble effects,  BO  that  wild  cherry  bark  is  simply  a  feeble  astringent  and 
tonic.  It  has  been  very  largely  used  in  phthisis,  and  has  been  sup- 
posed not  oniy  (o  act  as  a  tonic  and  astringent,  but  also  to  exert  a 
calmative  influence  on  the  nervous  system. 

Obejon. — Phfiiyt-lihydrnrhinaznline  Hydrocklorale,  or  Omrr  IfiptmrkinroU. — 
'I'liia  complex  derivative  of  quiiiolinc  orciirs  iw  cnlorless,  odorlcsn  crjitlaL".  wilb 
biller  pungent  taBle:  freply  soluble  in  hot,  watur.  Originully  brought  lorward  by 
1'.  Pcn^oll  OS  a  true  Btoninphir  it  has  lieen  viiriotisly  reported  upon  by  flinifians. 
Ar?cording  to  the  general  repiirls,  and  especinlly  to  ihe  pxperimenis  of  Hofinann,  il 
is  practically  noiiloxir,  two  gruiris  ])cr  pound  wHghl  not  being  sutfident  to  kill  » 
rahbit.  although  uftor  ennrmous  doM'S  free  iieiiioglnliin  apiieura  in  (he  blood.  Orexin 
Uyflrochlomte  ha.-;,  however,  been  enlirely  hUiKTNeiled  by  the  orriin  lannalr.  a 
yiellowiah,  tiiHlcless,  odorlrsa  powder,  inaohiljle  in  ivuler  but  freely  Bolubk  in  acid 
solutions,  and  i-oiiset|ueni ly  in  the  gaslric  juice.  There  itecnia  to  bo  little  doubt  but 
lliatorcxin  tunnatc  i^  a  valuable  gastric  HtimiiUint  in  all  those  caeca  in  which  a  simple 
bitter  ia  indicated,  and  thiit  it  ia  eontraindicutcd  by  gastric  inflammation  or  hyper- 
acidity, and  by  gastric  ulcer.  It  is  stated,  also,  lo  be  effective  against  the  tnrni/ing 
Following  I  lie  use  of  opium,  chloroform,  and  other  narcotics,  and  also  in  the  vnmiling 
I'l  prejiutnry.  It  is  chemically  incompatible  with  iron  salts.  Dose,  five  to  tweh'e 
gciiins,  one  to  two  hours  before  mpnia.  Hiving  lo  the  inaolubility  of  the  sail  it  i« 
niuch  belter  to  give  it  in  powder  than  in  tablets. 

AROMATICS. 

The  aromatic  oils  are  essentially  local  irritants,  causing  when  taken 
into  the  mouth  intense  burning  pain,  and  when  confined  upon  the 
skin,  rubefaction,  blistering,  and  finally,  if  the  contact  be  very  pre 
longed,  more  destructive  changes.     Internally,  taken  in  very  l&rge^ 

•  S»  Huwniknii  flMr  Pjlatiamtli-ffr) , 
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doses,  they  cause  burning  pain  in  thD  stomach,  increased  activity  of 
the  circulation,  and  a  species  of  intoxication.  In  sufficiently  large 
quantities  they  are  irritant  narcotic  poisons.  When  administered 
in  therapeutic  doses  they  act  almost  e.xclusively  upon  the  ahmentary 
canal.  As  compared  with  that  of  the  simple  bitters,  their  influence 
is  more  powerful  and  more  transient.  They  do  not  permanently 
increase  the  digestive  power,  but  simply  increase  action  for  the  time 
being.  They  are  employed  chiefly  to  increase  the  immediate  stimulant 
effect  of  bitter  tonics  upon  the  secretory  digestive  glands;  as  car- 
minatives, to  stimulate  the  intestines  to  contract  upon  and  exjiel 
flatus;  to  prevent  the  griping  of  purgatives;  to  disguise  the  taste  of 
medicines,  and  to  render  nauseating  drugs  acceptable  to  the  stomach; 
and  to  act  as  condiments  and  aid  in  the  digestion  of  the  food. 

It  is  probable  that  aromatic  directly  after  their  ingpatioi)  affect  more  power* 
fully  llie  digenlive  glaridulor  spparatuH  lliun  du  bilt<!r  tonica,  since  Golllieb  liiia 
Hliun'D  lluit  such  Fiiiliatani-cs  as  mustard,  wliii'li  are  locul  irritanta  to  llie  sloniach, 
raiise  a  very  marked  increase  in  the  secretion  of  llie  iwncrealic  fluids.  Even  wheu 
ihe  gland  hnd  almcist  ceasefl  hn  tiinftion.  oil  of  miuilnrci  inlroduted  intolhe  stoinudi 
or  duodenum  canned  active  eecretion  in  the  punc'reati.  tjuasftia,  taken  as  u  typo  of 
Ihe  bitters,  liad  uo  effect  on  the  pancreatic  activity. 

Injected  into  the  circulation,  most  volatile  oils  lower  the  blood- 
pressure  by  depressing  the  heart's  action,  and  even  in  comparatively 
small  doses  may  cause  immediate  diastolic  arrest.  In  this  respect 
oil  of  cloves  is  one  of  the  most  powerful.  Their  cardiac  action  is 
undoubtedly  direct  and  upon  the  heart  itself:  other  muscular  struct- 
ures would  seem  to  be  similarly  affected,  as  H.  Kobert  has  found  that 
the  oil  of  mace  directly  lowers  muscular  excitability.* 

When  in  concentrated  form  almost  all  of  the  volatile  oils  are 
direct  paralyzants  to  nerve-tissues,  and  seem  to  act  especially  uptm 
the  sensory  nerve-endings;  hence  most  of  them  ar:;  local  anesthet- 
ics, and  some  are  used  for  this  purpose  in  practical  medicine. 
Most  of  them  also  possess  antiseptic  properties. 

Some  of  the  tonic  drugs  containing  a  volatile  oil  also  have  in  them 
a  bitter  principle  which  modifies  their  action.  Sui'h  drugs  may  be 
known  as  aromafit  hillirs;  as  bitters  they  are  less  powerful  than 
such  drugs  as  quassia,  and  are  especially  indicated  when  the  stomach 
is  delicate  and  easily  naitsealed. 

Inflammation  of  the  stomach  or  bowels  is  the  chief  contraindication 
to  the  use  of  aromalics.  Unlike  the  simple  bitters,  thoy  are  often 
very  useful  in  diarrhira  of  nervims  irritability  or  of  relaxation,  when 
no  decided  inflammation  exists. 


•  M>0oin  vid  Bruylant  hnvt  stuiiicd  lo  iHinir-  ff\tpT>t  rlii-  pliy^inlo^cal  aellon  wf  Ihe  piU  of 
tatmdrr^  rvAemtiru.  marjctrnfn,  and  ntpic  i^Lacnntii^n  Mpicn  T..r  iBulL  Acim.  Rtiy-Mfd,  df  BriirflUt^ 
1879,  56a:  T4e*  %\Mi  S^midt'Mjahrb-.  dxnx,  12,1.  aiiH  C^iidEa'-HQd  MrimitT.  Compt-'Reiui.  .S'&r.  Bivlao.. 
ISBO,  and  Lyisn  M^..  1SS9).  In  Frog»  tlicy  caunnl  lEriipmlly  paruly!^j«.  with  ftiM  of  rpfle:^  activity, 
■  lie  mUBrlcfl  liriiiK  inTacl.  anrl  the  pen«>i"y  riervoiipi  nppnracuFi  ticiriK  fltTt'cifd  btforp  Ihe  molur. 
Upon  (]i«  hij(hpr  Htiiiiiair'  a  similar  pfTpcf  «a-.<  prinJucvf.  #xn..pL  Ihar  oil  crt  ny^iaary  cAiif-v\]  ppilrtili- 
torm  CDnvuh^ion-',.  OH  •'!  Pfpmrmiitl  i,M-  p^per^la-|  ho*  been  ffludipj  I'.v  E^.  D.  Markufion  llnjiiiff, 
Dii..  ilnlle.  1S7T;  Srhmidt'i  Jahrb.,  <\wx-  V2'l*,  whu  findi  that  while  very  ^mnt]  dn><cs  increo-v, 
lunrnr  oner*  decreiwe  tt»e  IjI nod-pressure  and  tower  the  bodity  tpmperalnre.  MoBt  of  Ihe  volnlile 
oilt  have  (rermiriiisl  propetl ir.".  and  llie  oil  of  peppoTminl  hsu  liwn  hi^lily  pniml  m  a  pnii>(i«il 
drcHiuni;  for  Uurtii,  fiv,t,ftja,  dr.     (."^  The  Mtdicai  Iffpurttr  «/  India,  s'l.J 
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Official  Preparatlona : 

The  following  aro  Ihe  otfii'ifll  preparations  whose  activity  ia  chiefly  owing  to  &  . 
t'olatile  oil. 

Oleum  Anisi.  3  to  5  minims  (0.2-0.3  C.c.l. 

Aqua  Anisi Vehicie. 

Bpiritus  Anisi  (10  per  tent.) )  to  1  fluidraphm  (2-4  C.f.). 

Oleum  Aurantii  Corlicis 3  to  5  ininims  (0.2-0.3  C*-* 

Spiritufl  Aurantii  Coiiipositus  (Oils  cit  <>ange, 
Lemon,  Coriander  and  .\nise). 

Syrupiifl  Auraulii .Vehicle. 

TinctUTB  Aurantii  Dulcia Vehicle. 

Elixir  Arumttticuiii  {l.'i  per  cent,  of  Com- 
pound Spirit,  of  Orange) Veliicle. 

Elixir  Adjuvikoa  (Aromutic  Elixir  and  Fluid- 

ejclract  of  Licorife) Vehicle. 

Fliiidexlractum  Aiininlii  Aiuari 15  to  30  minims  (1-2  C.c). 

Tinctura  Cardainomi 1  lo  2  fluidrachnis  (4-8  C.i",), 

Tinctura  Cardanioini  Compusilu Vehicle. 

Oleum  Caryophylli 3  (o  S  minims  (0. 2-0.3  C.cX 

Eugenol— Synthetiu  Oil  <if  Cluvos 3  to  5  minims  (0. 2-0.3  C.c). 

Oleum  Ginnamomi , , I  Hi  3  minims  (O.OG-0.2  C.c.). 

Cinnaldehydum. , 1  to  3  minima  (0,06-0.2  C.c). 

Spiritust  Cinnwnomi  (10  per  cent.) 15  to  -'50  minim.t  (1-2  C.c). 

Aqua  Cinnainonii. .    Veluclc. 

Tinctura  Cinnaniomi 1  to  2  fluidrachms  (4-8  C.c). 

Oleum  FcenieiJi 3  to  5  minims  (0.2-0,3  C.c). 

AqtiH  F<eniciJi, , \ehicle. 

Oleum  Gaulihcri* , 3  to  30  mininw  (0.3-2.0  C.c). 

Oleum  Betulu- 5  to  30  minims  (0. 3-2.0  C.c). 


SjiiriUia  (Jaulllieriif  (,1  per  wnl,!.  . 

Oleum  Lav!iiidui;i'  Honmi     .  .  , 
."-piritUH  Ijiv;iiuiul;t'  {'i  ]K'r  cciil.' 
Tinctura  Laviiii'liilii'  (Viin[yinilri 

Oleum  Lim(Hli^ 

Limoui.s  SiH'i'U.-i  . .  

Tineturii  Limoiii.-  i  i.iiJcis 

Oleum  Meiilliii;  l'i]MTi(M' 


i  to  I  SiiidrtKhiti  (i'— I  C.c.). 

.  -i  (11  .')  iJiinim.'i  (0.2-0.3  C.i-.t. 
I  to  1  fluidniclmi  (2-1  C.c.t. 
i  to  1  (luidruchm  (2 -t  C.c.  i, 

.  .3  to  5  miiifm.s  ((1.2-0.3  C.e.l. 
\  in  I  fluidounrr  (l.l-.'U)  f'.c-.l. 
.  Vehicle. 

3  t-i  10  minims  ((1.2-(l.ti  C.,- 


.Menthol 1   to  2  graiii.s  (O.OIHl.rj  (im.l. 

Spiritil.s  McntliiC  l'i(H.>iil;i'  (10  ]<<t  ri'iti   1         .  .  1  tii  1  lluidrachni  (J-1  C.i-.). 
,\<|Uii  Menthic  PiperiliC Vehicle, 

Oleum  Mentlijp  Viridis 3  l.i  ,i  minims  (0,2-0.3  C.c.l, 

Spiritufi  Mentha^  Viridis  (10  jier  ivni ,  >.          .  .  I  to  I  Huidnichui  (2— t  Cc.). 
Aquu  Menihic  Viridis Vehicle. 

Oleum  Myristii'ii'     ."i  t.i  10  miniui.-i  (().:i-{),ll  C.c), 

tllemii    ritiienl;i'  3  In  ."i  iiiiniiii.-.  (O.L'-(),3  C.i',). 

Oleum  liii-miiriiii   :;  in  ,"i  iiiiiiiiii.~  (i|,:.Mi,3  C,c,l. 

Oleum  Sn.ssifnts       3  to  .i  niiuim.s  (0,2-0,3  C.c), 

Pulvis      .\rom;itirii-i      ((V>ntain.s      Cinnamon, 

(linger,  Card.imom  iinci  Nulmcg)       .5  to  15  grnins  (0.3-1,0  Cm,). 

rhiidextraelum  .\rom:iliium  (100  Jior  cent,  of 

.\rom:ilic    I'owrlen :'i  to  15  minims  (0.3-1.0  C.c). 
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Cinnamon. — The  IT.  S.  Pharmatopreia  recognizes  Saigon  Cinna- 
mon, the  bark  of  an  undetermined  s[Jecie3  of  the  genus  Cinnamomum, 
whifh  I'omes  from  Cochin  China;  it  also  recognizes  Ceylon  Cinnamon, 
the  bark  of  the  Cinnamomum  zeylanicum.  Much  of  the  cinnamon  of 
the  markets  comes  from  China  and  is  known  as  Cassia  Burl:,  or 
Chinese  Cinnamon.  Of  these  barks  the  Ceylon  is  considered  the 
finest  and  the  Cassia  the  poorest  in  quality.  They  all  contain  tannic 
acid  and  a  yellowish  volatile  oil  which,  on  account  of  its  great  fragrance 
and  very  pleasant  tasle,  is  largely  UJied  as  an  adjuvant  or  to  disguise 
the  flavor  of  less  agreeable  drugs.  Oil  of  cinnamon  contains  aeventy- 
five  to  ninety  per  cent.,  by  volume,  of  cinnamic  aldeht/de — Cinnalde- 
HYDUU,  U.  S. — which  may  also  be  prepared  synthetically.  It  ia  a 
colorless,  aromatic  liquid,  having  the  same  medical  properties  as  has 
the  oil  itself. 


Cloves  are  the  unexpanded  flowers  of  Eugenia  aromalica,  a  tree 
native  to  the  Molucca  Islands,  This  source,  however,  is  practically 
exhausted  and  the  present  supply  comes  from  cultivated  trees  in  the 
West  Indies,  the  i.slands  of  the  Indian  Ocean  and  other  tropical  regions. 
They  owe  their  properties  to  an  exceedingly  pungent  volatile  oil, 
yellowish  when  fresh,  but  becommg  darker  with  age.  The  oil  of 
cloves  should  contain  not  less  than  eighty  per  cent,  of  eugenol.  This 
latter  is  an  unsaturated  phenol  corresponding  in  its  physical  properties 
to  the  oil  of  cloves.  Oil  of  cloves,  besides  being  used  as  a  carniinative 
and  an  aromatic,  is  often  employed  to  benumb  sensitive  dentine,  or 
even  exposed  pulp,  in  caries  of  the  teeth.  Dropped  on  a  piece  of 
cotton  and  placed  in  the  cavity,  it  is  much  used  to  relieve  toolhacke. 

Oil  of  cloves  is  chiefly  composed  of  an  unsaturated  phenol,  EircE- 
NOL,  U.  a.,  which  is  a  colorless  or  yellowish  thin  liquid,  having  the 
odor  and  taste  of  cloves,  and  becoming  on  exposure  to  the  air  dark 
and  thick.  It  may  be  used  for  the  same  purposes  as  is  the  oil  of  cloves. 
Clm-e  lea,  two  drachms  to  the  pint,  an  infusion  made  with  boiling  water, 
is  often  used  domestically  in  doses  of  a  wineglaasful  or  more  for  acute 
menstrual  suppression  and  as  B  sudorific. 

Nutmeg  {Myristica)  is  the  kernel  of  the  ripe  seed  of  Myristica 
fragrans,  a  tree  growing  in  the  Moluc^ca  Islands,  The  nutmeg  contains 
both  a  fixed  and  a  volatile  oil.  Mace  (U.  S.  P.  1890)  is  the  arillus  or 
outer  imperfect  supernumerary  coating  of  the  seed.  Both  mace  and 
nutmeg  depend  for  their  activity  upon  the  volatile  oil  of  nutmeg. 
This,  when  injected  intravenously  into  the  lower  animals,  causes  loss 
of  coordination,  tremors,  profound  coma,  aboUtion  of  all  reflexes. 
and  finally  dealh  from  respiratory  paralysis,  its  influence  upon  the 
circulation  being  comparatively  feeble.*  In  man,  one  or  two  nutmegs 
will  usually  suffice  to  produce  a  dreamy,  half-unconscious  intoxica- 
tion, and  severe  or  even  fatal  poisoning  has  been  caused  by  larger 
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quantities.  The  symptoms  of  poisoning  have  be«n  dizKinees,  stupor 
deepening  into  coma,  muscular  relaxation,  dilated  pupils,  slow  pulse 
and  respiration,  and  suppression  of  urine,  ending  in  death  from 
respiratory  paralysis,*  In  animals  fatally  poisoned  fatty  degeneration 
has  been  found  (Wallace.) 

PiMENTA  or  Allspice  is  the  unripe  berries  of  Pimenta  officinalis, 
a  tree,  native  in  the  West  Indies, 

Cardamom  is  the  fruit  of  Elettaria  repens,  which  grows  in  the 
East  Indies.  It  consists  of  tough,  seemingly  fibrous,  generally  more 
or  less  triangular  dry  and  tasteless  capsules,  containing  a  number  of 
small,  hard,  very  aromatic  seeds.  The  colorless,  highly  aromatic. 
volatile  oil  is  not  official.  Cardamom  is  a  very  grateful  aromatic. 
much  less  stimulating  and  heating  than  most  of  the  other  drugs  of 
its  class.  The  compound  tincture  ia  a  very  elegant  addition  to,  or 
vehicle  for,   tonic  medicines. 

GiNGEB  (Zingiber)  is  the  dried  rhizome  or  root-stock  of  Zingiber 
officinale,  growing  in  the  East  and  West  Indies.  Green  Ginger  is  the 
fresh  rhizome.  Black  Ginger  is  the  root^stock  dried  with  the  epidermis 
on;  White  or  Jamaica  Ginger  is  the  same,  deprived  of  its  epidermis. 
The  fresher  ginger  is  the  greater  is  its  power,  and  by  time  and  ex- 
posure it  becomes  completely  inert.  Its  active  principles  are  a  soft, 
acrid,  aromatic  resin,  and  a  yellow,  volatile  oil.  Ginger  is  much 
used  in  domestic  medicine  as  a  stimulant  carminative  in  colic;  given 
in  hot  water,  it  is  also  used  as  a  sudorific  and  stimulant  in  the  pain 
due  to  suddf'nhf  suppressed  mcnftrvalion.  It  is  often  added  with 
advantage  lo  other  remedies  in  di/spepsiii.  The  nyrup  U  used  mily  as 
a  cordial  drink  or  vehicle. 

Official   Preparations : 

Oleoresin-T  Zingilxim \  in  2  minim.s  (O.O.'MJ. I'J  Vx  ) 

I'liiidext nic'l urn  Ziiigil'ori^ -i  10  II)  minims  (0.;Ml.ti  C.i-.l. 

Tinclura.  Ziugilicris  (20  (ht  cciiI.) — Kwnre 

of  (linger I  li>  1  HuidraHiiii  (i;-4  C.i'.). 

Vkppv.r. ^iilarh  Pepper  is  the  unripe  fruit  of  I'ipor  nigrum,  a 
woody  vine-like  plant  prowinE  in  the  Ka.st  Indies.  I[7j//f  Pipjnr  i-i 
the  ripe  berries  stripped  of  their  .skin  and  drieil.  It  i.s  nuich  less 
pungent  than  the  black  pcp])cr.  The  active  ]>rinciples  nf  black  jjoppcr 
are  a  .soft,   acrid  re.siri.  a  punsent.   fierv,    vol^itile  oil.   anil    piporiiie. 

In  ISl!)  Oersted  discovered  Piperiiir,  which  crystallix.cs  in  colorless, 
glistening.  f<mr-sided,  truncated  prisms,  nf  a  neutral  reaction,  but 
capable  of  combitiing  with  acids  to  form  sidts.  When  pure  it  is 
tasteless;  but  very  comrnniily  it  has  a  burning  taste,  due  to  the 
presence  of  some  of  the  volatile  oil  of  pepper.  The  po.ssessioii  of  very 
active  antijjcriodic  properties  ha.s  been  asserted  for  piperine.  and  it 

"Fatal  ru-c.  ,V.  1".  l/n/.  h-n.rd,  \"v.  1H.S(,.  ripll.'ctiun  •!  Vwvi-.  Clcorer  Fl.  Wnllnte  ("  1/ 
R.V..  3C.2. 
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was  for  a  time  employed  in  intermitlenl  fever;  but  it  Iiaa  fallen  into 
complete  disuse.  Pepper  is  very  largely  used  ae  ii  w»ndiment;  but, 
as  its  taste  is  more  hot  than  aromatic,  it  is  rarely  given  internally  in 
medicine  except  as  an  addition  lo  simple  bitters  or  to  antiperiodics. 
generally  in  the  form  of  the  oleoresin.  In  atonic  dyspepsia  the  latter 
preparation  is  an  excellent  adjuvant  to  tonic  pills.  Schiffer  is  said 
(Fliees)  to  have  used  piperine  successfully  in  a  case  of  vaginismus, 
by  injecting  three-tentha  of  a  grain  (0.018  Gm.)  hyiwdernucally  near 
the  vaginal  entrance.  In  using  piperine  by  hypodermic  injections 
it  is  of  the  utmost  importance  to  see  that  it  is  free  from  the  oil  of  pepper, 

Official  Preparations: 

Piper ,.. -5lo  10  gniins  (0,:j-0  6  Gm,). 

Oleoresina  Piperia i  to  1  grain  (0.03-0.06  Cm.). 

Piperina 3  to  5  grains  {0.2-0.3  Gm,}. 

Capsicum. — The  U.  S.  Pharmacopfnia  now  recognizes  only  the 
small, — less  than  an  inch  long, — very  fiery  fruit  of  Capsicum  fastigia- 
tum,  the  African  Pepper,  or  ChiUic£.  The  large,  bright  red,  conical 
or  ovate,  comparatively  mild  peppers  of  the  market  are  from  C, 
annuum;  they  are  sometimes  known  as  ircs(  India  peppers.  Ca].>aic.ura 
contains  aa  its  active  principle  an  exceedingly  acrid  oleoresin.* 

Capsicum  i.^  a  very  powerful  local  irritant,  its  oleoresin  when 
applied  to  the  skin  producing  in  a  very  few  minutes  intense  pain  iind 
redness,  and  finally  destroying  the  cuticle.  In  the  alimentary  canal 
it  acts  in  a  similar  manner:  thus,  moderate  doses  pn)diice  merely  a 
pleasant  feeling  of  warmth  in  the  stomach,  while  overdoses  may  cause 
gastro-intestinal  inflammation,  with,  severe  pain,  as  well  aa  vomiting 
and  purging,  followed  after  a  lime  liy  strangury  and  other  evidences 
of  gen  it  o- urinary  irritation.  The  chief  use  of  Cayenne  Pcjipcr  is  iia  a 
condiment;  yet  it  is  often  added  with  advantage  to  tonic  pills  to 
increase  their  immediate  action  on  the  stomach.  When  there  i.s 
habitual  feeble  digestion,  with  flatulence,  its  free  use  on  food  may  do 
good.  In  adynamic  diseases,  especially  as  occurring  among  drunkards, 
capsicum  is  often  very  useful  by  stimulating  the  stomach  up  to  the 
point  of  digesting  food.  Locally,  either  as  the  diluted  tincture  in  a 
gargle  or  applied  in  powder  or  tincture  by  means  of  a  swab,  it  is  useful 
in  severe  tonsiUilis.  especially  in  that  accompanying  scarlet  fever. 

Official  Preparations: 

Capsicuni 1  W  3  grains  (0,06-0.2  Gm.  I. 

Oieoresina  CttpsW i  lo  J  minim  (0.01-0.03  C.i'.). 

Huidexl.rurluui  C'jipaid  — 1  lo  3  niininis  (0.06-0.2  C.c  ). 

AR0M.\T1C   HITTERfi 

Anthemis.— Ch.^momile.— flowcin  or  tnie  Chamomile,  ihe  dried 
flower  heads  of  .A.nthemiB  nobilis,  a  composite  of  Europe,  contains  a 
bluish  or  sometimes  greenish  volatile  oil,  a  bitter  principle,  and  a 

•  The  n»mo  of  Cnpnnii  l<iM  hwr,  nppliwl  by  illITnwit  o^»^e^^■^^^  to  the  iril,  lo  !hp  rmin,  nml 
Ui  Ifwit  cumbiDAlion,  but  lm«  no  fli;Iii,kLe  meaJiixig- 
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smuU  amount  of  tarniin.  The  infusion  (one  ounce  to  a  piat)  is  a  mild 
Htomachif  in  doses  of  one  to  two  winegUssfuls.  Matricaria,  or 
Geriruin  Chamomile,  the  dried  flower  heads  of  Mitlricuria  Chamoinilla, 
is  mueh  less  agreeable  and  effective. 

Skkpkntaria. — The  dried  rhizome  and  roots  of  Aristolochia 
Serpentaria  and  of  A.  reticulata,  small  herbal  plants  of  the  United 
States,  contain  a  volatile  oil,  a  yellowish-green  resin,  and  a  bitter 
principle.  It  ia  an  elegant  stimulant  tonic,  especially  useful  as  an 
adjuvant  to  more  powerful  bitters. 

Offtcial  Preparations : 

Tincluta  ScrpentariBB  {20  per  cent.) 1  la  2  fliiidrftclims  4-7  C.c). 

Fluidextractum  Serpentariai 20  mininut  (l.'J  C.c). 
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FAMILY   II.— EMETICS. 


Emetics  are  those  drugs  which  are  employed  in  the  practire  of 
medicine  for  the  purpose  of  producing  cmesis,  or  vomiting. 

Vomiting  occurs  under  two  provoratinna,  or  in  two  manners. 
ThuB,  a  mental  impression,  or  a  disordered  state  of  the  blood,  iniiy 
influence  the  nerve-t-entres  directly,  mid  eniestiM,  spoken  of  as  CfiUric, 


u 


\f 


Fio.  17. — DtAGUH  TO  Saow  Tm  Uode  or  Action  of  Euetics. 

C-— VoiDirrQE  cemre.  V. — PnfumogaatriB  nerve  oonvByliw  EthiiuIfcj*  from  tlifl,<roinao>i  tn  thr 
etain.  M. — Mufur  nrrvv  running  (o  kbdomiu^  mllMile.  (For  ^irrmlinly  the  ■>iKpr  flT<-rpnl 
nprves  rancpmed  in  Tike  ac\  of  Vfiitiitiiu  xn  not  rapnsenlfll,  Botrie  ^Iriisfl  (u  jmio  "ulphuit  nnil 
mustard  irritalp  Ihe  wnsorv  "pfvpa  in  Iha  fllnmaph  nnd  couw;  vofnidoij  n-flexlj.  ApDtnnrphinc 
frPU  diredlly  on  the  vomiting  fwbtre  (C).    Ipecac  nnd  luiiimuny  prubiibly  uft  in  botfi  ytaya. 

results;  or  a  peripheral  irritation  in  the  stomach  itself,  or  in  some 
other  organ,  as  in  the  kidneys,  may  induce  vomiting  precisely  simi- 
lar in  the  method  of  its  production  to  the  more  ordinary  reflex 
movements;   such  vomiting  is  called  reflex  or  excenlric. 

Emetics  produce  their  results  in  both  of  these  methods.  Thus, 
tartar  emetic  has  been  believed  to  affect  the  centres  directly,  so  as  to 
cause  centric  vomiting,  while  copper  sulphate  has  been  believed  to 
irritate  the  mucous  membranes  of  the  stomach,  so  as  to  produce 
reflex  vomiting.  Much  doubt,  however,  has  been  thrown  upon  the 
old  views,  and  it  is  probable  that  most  emetics  have  a  double  influence. 
Thus,  the  purging  of  arsenic  or  of  tartar  emetic  is  almost  certainly 
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connected  with  its  elimination,  and  is  probably  due  to  a  direct  action 
rif  the  circulating  poison  upon  the  intestinal  mucous  epithelium, 
gland-cells,  and  peripheral  nerves.  It  seems  a  priori  almost  a  necessity 
that  the  vomiting  caused  by  these  poisons  is  produced  in  the  same 
way  as  is  the  purging.  D'Ornellas  has  found  that  when  emetine  is 
injected  into  the  veins  of  animals  the  vomiting  occurs  simultaneously 
with  the  elimination  of  the  alkaloid  from  the  gastric  mucous  mem- 
brane, and  asserts  that  Kleimann  and  Simonowitsch  have  determined 
the  same  thing  with  antimony.  Further,  antimony  seems  to  cause 
vomiting  partly  by  acting  upon  the  centres,  partly  by  irritating 
the  peripheral  nerve.  Irritant  emetics  are  more  prompt  than  those 
which  chiefly  affect  the  nerve-centres;  they  always  cause  less  nausea 
and  general  systemic  disturbance  than  do  the  centric  emetics. 

Another  evident  practical  fact  is,  that  while  centric  emetics  will 
act  in  whatever  way  they  are  introduced  into  the  system,  the  mechani- 
cal emetics  must  be  exhibited  by  the  stomach.  Thus,  apomorphine 
may  be  given  by  hypodermic  injection,  but  mustard  must  be  taken 
by  the  mouth.  Nevertheless,  it  is  probable  that  most  of  the  so-called 
"irritant  emetics"  act  in  part  by  being  absorbed,  since  A.  Sacher  has 
found  that  even  zinc  sulphate  will,  when  injected  in  proper  dose  into 
the  blood,  produce  vomiting,  and  Bruntou  and  West  have  demon- 
strated that  a  peptone  of  copper  injected  into  a  vein  causes  violent 
vomiting. 

A  vny  FUrioUB  property  of  eraetir^  has  been  poiDted  out  b^  £.  Hamack,  who, 

aa  the  refliilt  of  an  elaborate  iiweEtigalion,  affimis  as  a  law  that  all  specific  emetic 
subsiaricea  deslroy,  even  wlien  in  relatively  small  dose,  the  excitability  of  strialod 
iiuiBi'iiliir  lihre.  niirridcli  wunis  Ui  I'slnhlinh  llic  (!:ciiit;i1  Iriilli  "t  lliisi  but  lli:it 
it  is  universal  hiw  is  scarcely  probable,  ami  the  comicction  Ixitiveen  tlie  two  proper- 
ties is  very  obscure.  According  to  II.  Kobcrt,  unlimoiiy  has  an  effect  on 
muMcle-fibre  only  «]ien  tlie  contact  is  prolonged. 

In  regard  to  the  phenomena  fif  vomiting,  there  are  a  few  points  tn 
which  it  i.s  necessary  here  to  call  attetitioii.  First  of  these  is  the  fad 
that  nausea  always  proiluccw,  or  is  accompanied  by,  muscular  rehi.xa- 
tion.  Vomiting  may  take  place,  as  from  mustard,  without  much 
relaxation;  but  when  it  is  accompanied  by  much  nausea  the  whole 
system  is,  as  it  were,  unbent,  the  skin  relaxed  and  bedewed  with 
perspiration,  the  puL-se  soft  aTid  feeble,  the  muscular  system  limp  and 
incapable  uf  cxertiuti,  and  the  mental  acts  almost  suspended.  During 
violent  voiiiilin}:;  the  blood  is  driven  to  the  hcatl,  so  that  the  whole 
exterior  of  the  cranium,  and  probably  the  interior  al.-^o,  becomes  very 
iimch  cooKcslcd.  The  abdominal  circulation  is  greatly  affected,  and 
Ihe  blotul  is,  as  it  were,  .squeezed  out  of  the  portal  vein  and  its  tribu- 
taries. The  matters  rejected  consist  of  the  contents  of  Ihe  stomach, 
ami,  in  re]Jealcd  vomiting,  alst>  those  of  the  duodenum.  The  secretion 
from  the  gastric  mucous  membrane  is  very  much  eniianced,  and 
without  doubt  is  more  or  less  modified.  Bile  in  ejecta  is  to  be  recog- 
nized by  the  green  color  antl  the  bitter  taste,  or  more  infallibly  by 
testing  with  the  proper  reagents. 
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The  indications  for  the  use  of  emetics  are  as  follows: 

1.  To  unload  the  Slojiiach. — For  this  purpose  they  are  employed  in 
poisoning,  or  when  the  stomaL-h  is  oppressed  by  indigestible  substances 
or  by  its  own  acrid,  perverted  secretions.  The  eymptoms  induced  by 
irritating  materials  in  the  stomach  are  various,  and  sometimes  it 
requires  a  good  deal  of  tact  or  experience  to  recognize  their  cause. 
Among  them  may  be  mentioned  a  feeling  of  weight  or  load  in  the 
stomach,  gastric  distress,  or  severe  cramp  or  spasmodic  pains,  with 
or  without  some  nausea  and  retching.  In  other  cases  no  local  mani- 
festations of  trouble  may  be  present.  Thus,  convulsions  in  tihildreii 
are  very  frequently  the  result  of  gastric  irritation,  and  are  at  once 
relieved  by  emptying  the  stomach.  In  adu'ts,  apoplcctijorm  coma  may 
offer  a  similar  history.  Occasionally  urticaria,  or  hives,  and  not  rarely 
severe  headache,  have  a  similar  origin,  and  require  a  similar  treatment. 

2.  To  affect  the  Abdominal  Viscera  and  Circulation.— In  congestions 
of  the  'portal  circulation,  especially  such  as  follow  a  debauch,  and  in 
the  condition  of  digestive  derangement  known  as  biliousness,  emetics 
are  often  of  service.  In  catarrluU  janndice  they  may  effect  much  good 
by  causing  dislodgement  of  the  mucus  plugging  the  ducts.  They  have 
been  employed  in  cases  of  biliary  calculi;  but  the  chances  of  forcing 
out  the  calculus  by  external  violence  are  probably  no  greater  than  those 
of  lethal  rupture  of  the  gall-bladder- 

3.  To  dislodge  Substances  JTom  the  Respiratory  Passages. — For  this 
purpose  emetics  are  sometimes  used  when  foreign  bodies  have  found 
entrance  into  the  larynx;  but  it  is  chiefly  in  membranous  croup  that 
the  preseiit  indication  is  met  with.  The  emetics  chosen  for  this 
purpose  should  be  such  as  act  with  violence  without  producing 
much  nausea  or  systemic  disturbance:  the  mechanical  emetics  are 
therefore  the  best. 

4.  To  produce  Muscular  Relaxation. — The  introduction  of  anes- 
thesia has  rendered  the  use  of  emetics  to  meet  this  application  almost 
obsolete.  Occasionally,  however,  in  asthmatic  or  other  spasmodic 
ajfeclions  of  the  respiratory  organs,  emetics  are  still  employed.  For 
this  purpose  the  drugs  causing  much  nausea  are  preferred.  In  adults, 
lobelia  is  the  best;  in  children,  ipecacuanha.  Nauseating  rather 
than  emetic  doses  should  be  employed. 

Contraindications.- — The  chief  contraindications  to  the  use  of 
emetics  are  the  existence  of  congestion  of  the  brain  and  of  gastric 
inflammation.  Advanced  pregnancy,  and  hernia,  while  they  do  not 
positively  contraindicate  the  use  of  emetics,  should  cause  great 
caution  to  be  practised  in  their  employment. 

Administration. — Emetics  should,  as  a  general  rule,  be  given  in  a 
full  dose,  so  as  to  avoid  unnecessary  repetition,  and  should  be  adminis- 
tered dissolved  in  water  or  in  syrup.  Their  action  should  be  assisted 
by  frequent  and  copious  draughts  of  tepid  water,  which  also  have 
the  advantage  of  rendering  the  vomiting  less  painful.  When  for  any 
reason  protracted  nausea  is  desired,  the  doses  should  be  small  and 
repeated  at  short  intervals. 
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Hyperctncsis  may  advantageously  be  divided  into  two  varieties: 

first,  such  as  is  due  to  overdoses  of  depressing  centric  emetics;  second. 
such  as  arises  from  irritation  of  tlie  stomach,  as  bj'  mechanical  emet- 
ics. The  treatment  of  the  first  of  these  consist-a  in  the  enforcement  of 
absolute  quiet  in  the  horizontal  position,  Ihefreeuseof  opiumenemata, 
the  application  of  coimter-irrilants  to  the  epigastrium,  and  the  use 
of  alcoholic  stimulants.  The  latter  should  be  given  in  hot  water,  and  ' 
should  not  be  too  much  diluted.  We  have  seen  raw  brandy  arrest  at' 
i>iice  the  most  alarnungceiitricemesiaafterthe  failure  of  other  methoiia. 
Cocaine,  creosote,  chloroform,  or  chloroform  and  volatile  oils  are 
sometimes  of  value  in  this  form  of  hyperemesis.  When  excessive 
vomiting  is  due  to  some  irritant  substance,  the  stomach  should  be 
thoroughly  washed  out  by  large  draughts  of  warm  mucilage,  npiuni 
given  by  the  rectum,  a  mustard  plaster  or  blister,  or,  often  better 
still,  leeches  applied  to  the  epigastrium,  and  no  medicine  at  all  be 
taken  into  the  inflamed  viscus.  The  swallowing  of  small  pieces  of 
ice  is  sometimes  of  service.  If  these  remedies  fail,  the  treatment  of 
this  form  of  hyperemesis  soon  resolves  itself  into  that  of  ga.stritjs. 


CENTRIC  EMETICS 
IPECACUANHA. 

The  tJ.  S.  Pharmacopreia  recognizes  the  Cephaelis  Ipecacuanha, 
growing  in  Brazil,  and  the  C.  acuminata,  gi-owing  in  Colombia,  small 
shrubs  whose  roots  respectively  constitute  the  RJo,  Brazilian,  or 
Para  ipecacuanha,  and  the  Carthagena  ipecacuanha.  There  is  at 
present  no  sufficient  reason  for  believing  that  these  plants  are  specific- 
ally distinct,  (See  U.  S.  Dispensatory,  I9th  edition.)  The  true 
ipecacuanha  plant  has  been  cultivated  with  success  in  the  Straits 
Settlements,  producing  the  so-called  Johore  ipecacuanha.  The  South 
American  drug  comes  from  wild  plants  e.xciusively. 

These  roots  are  from  one-eighth  to  one-fourth  inch  in  diameter 
and  four  to  eight  inches  long,  brown  or  grayish  in  color,  variously 
bent  and  contorted  and  marked  on  the  surface  with  numerous  promi- 
nent rings.  The  root  itself  has  but  very  little  odor  but  when  powdered 
ha.s  a  dusty,  peculiar  smell  and  in  some  persons  excites  sneezing.  The 
taste  is  bitter,  acrid  and  nauseous.  They  depend  for  their  aotittty 
upon  the  presence  of  two  alkaloids,  emetine  and  cepkai'line.  There 
is  a  third  alkaloid  psychotrine.  which  is,  however,  almost  inert. 

The  ipecacuanha  roots  differ  largely  in  the  total  percentage  of  the 
iilkaloidal  contents,  hence  the  requirement  of  the  U.  S.  Fharma- 
copo'ia  that  they  should  contain  at  least  1.7  per  cent,  of  aggregate 
alkaloids.  It  has  been  believed  by  various  authoritien  that  tlie  Rio 
and  Carthagena  ipecacuanhas — because  in  the  former  emetine,  in 
the  latter  cephaeline,  predominates — are  not  interchangeable;  but 
the  reports  of  the  large  drug  firms  both  in  Europe  and  in  ihi.i  country 
indicate   that   the   individual  roots   of  either  vary  as   much  in   the 
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proportionate  percentage  of  en)etin«  and  cephaeline  as  do  Rio  and 

Carlhtigena  i|)ecafuanhii,  and  that,  therefore,  these  two  ipecacuanhas 
may  be  coiiaidered  as  iherapeutically  identical.  Practical  differences 
in  their  action  have  not  been  made  nut  by  clinicians;  and  the  belief 
nf  some  experimentalists  that  when  nn  emetic  effect  ia  desired  Cartha- 
gena  is  best,  and  when  an  expectorant  effect  is  wished  Rio  ipecac 
should  be  used,  is  not  well  founded.*  I pecacuanliic  acid,  with  which 
the  alkaloids  are  combined,  according  to  Kimura,  is  practically  inert, 
nllhoup;h  when  brought  in  contact  with  the  red  blood-corpuscles 
outriide  of  the  body  it  dissolves  out  the  hemoglobin. 

Official  Preparations: 

l|ieoac[uinIm, ,  .Emetic  Dose  30  (fminB  (2  Gtn.). 

Fill  via    Ipei'acuuulue   ct   Opii — 

Dover's      Powder— (10      per 

cent.) 3  to  10  grains  <0. 2-0.6  Gra.), 

noLiextr^ctum  Ipecacuanlue.  {  Expeclomnt  I  to  5  minim-  (0.(»-<l. 30  C.e.). 

"^  (  E,inelic  JO  niminia  [2  Cc). 

Tini-turtt    Ipecai'imnliiD   et   Opii 

(10  per  itnl.) 3  to  10  minims  {0.2-0.8  C.c). 

Synipiia    Ipccacimnhaj    (7    per 

eenl.) 5  to  30  minims  (0.3-1.2  C.c). 

Vinum     Ipei'ai^iiuntiK    {10    per 

rcnl.)    ICmetic  IXwc j  (o  I  ftiiiiiotirine  (15-30  C.c). 

Local  Action. — Absorjition  and  Elivnnalion. — Locally  applied,  ipe- 
cacuanha is  a  decided  irritant,  manifesting  its  action  not  only  upon 
mucous  membranes  and  upon  denuded  surfaces,  but  also  causing. 
when  applieii  by  inunction,  an  eruption  of  small,  discrete  pustules, 
with  a  rather  large  areola,  followed,  it  may  be,  by  large  pu.stulation 
and  even  severe  ulceration.  Both  pure  emetine  and  cephaeline  were 
found  by  Lowin  to  be  very  irritant,  and  especially  so  to  mucous 
membranes.  Ipecacuanha  rapidly  yields  its  active  principles  to 
absorption.  They  are  probably  eliminated  by  the  stomach,  intestines 
and  kidneys,  but  concerning  this  we  have  no  definite  knowledgef. 

Pbyslologlcal  Action. — When  given  in  small  repeated  doses  to 
man,  ipecacuanha  produces  malaise,  with  nausea,  and  perhaps  an 
increase  of  the  secretions  of  the  salivary  glands  and  of  the  mucous 
membranes  of  the  bronchial  tulles  and  of  the  stomach.  In  large 
amounts  it  causes  vomiting,  accompanied  by  only  a  moderate  amount 
of  nausea,  but  by  a  decided  increase  of  the  secretions  mentioned 
above.  The  vomiting,  even  when  very  large  amounts  are  taken  into 
the  stomach,  is  not  likely  to  be  severe,  nor  the  prostration  marked. 

The  general  physiological  action  of  ipecacuanha  is  extremely 
feeble,  although  its  alkaloids  are  certainly  very  active  substances. 
The    difference  is   probably   due   to   the   fact    that    ipecacuanha   is 

*  AooonliiLK  lo  t^^p  experimvnl',  uf  Carl  Lowin  «m«tiiie  \m  only  a  f«#bUi  emelie,  whila  fvplm^lioe 
ii  s  \9ty  poverful  «iiii.-lic.  On  ih?  ollur  hancl.  Kpho^liiiB  dou  ool  act  upon  tt>p  Iuiik^i  b,'  all,  to 
that  tbf  emetic  influpniv  of  iprmcuanhu  ii  Uepi^nJcnt  upon  Iho  pr&ien»  of  ivplijiAUne, — -iLe 
expeclorvnl  1n(lii<'n»  upon  [he  preaerit'C  uf  vnivliiie. 

t  A<^ronlliij{  T,j  Maurvl  {Mrerk'a  Brricht,  100 tf  Ihe  lethal  do«e  of  enieline  on  ilip  piffpiin  anil 
nfabil  i»  0.15  graiumtf  pi^r  kilo.  Maurr]  alto  platefl  llial  anaeliDC  aola  upon  the  rabLil  &•  a  loeti 
anacithetio. 
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rejected  from  the  stomBch  before  it  can  be  taken  in  sufEcient  dc 
to  yield  poisonous  amounts  of  its  alkatoida  to  alisorption. 

According  to  D'Ornollaa,  toxic  doaca  al  wimmercidl  emetina  cause  in  llie  trog 
dimiiuslied  sctisibility,  muscular  feebleness  deepening  into  abolition  of  volunUry 
movement,  witb  al  first  increased  and  uflerwards  diminished  activity,  and  finally 
death  from  failure  of  reapirution;  in  the  mammal,  similar  Bymploms,  with  the 
addition  usually  of  severe  vomiting. 

Nervous  System. — RespiTation. — Circulation. — According  to  D'Or- 
nellaa  and  Pecholier,  commercial  emetine  exerta  no  influence  upon 
the  cerebrum,  but  acts  powerfully  upon  the  motor  aide  of  the  spinal 
cord.— in  the  frog  killed  with  it  both  nerve  and  muscle  retaining  their 
susceptibility  to  feeble  galvanic  currents  (D'Ornellas,  Pecholier  and 
Foulkrod).  It  causes  death  by  respiratory  paralysis,  which  is  probably 
of  centric  origin. 

The  action  of  coiuinerciol  emetine  upon  the  circulation  appears  to  be  feeble. 
since  Dyce  Duckworth  has  shown  that  the  fall  ot  arterial  pressure  which  the  crude 
alkaloid  produces  does  not  occur  until  ]ate  in  the  poisoning.  The  (all  is  chiefly  o( 
cardiac  origin.  Lowin  has  found  that  pure  emetine  and  pure  cophaSline  dicninish 
the  rate  and  strength  of  the  contraction  of  the  isolated  frog's  heart,  ccptiaSline  being 
f.lie  feebler  ot  the  two  alkaloids.  PsychotrinS  had  no  distinct  effect,  Lowiu  also 
found  that  both  cepha£line  and  emetine  paralyze  the  heart  in  warm-blooded  animals. 

Pulmonic  and  Digestive  Organs. — As  emetine  injected  hypoder- 
mically  causes  vomiting,  ipecacuanha  must  be  looked  upon  as  a 
centric  emetic;  but  the  observation  of  D'Ornellas,  that  the  emetine 
produces  vomiting  much  more  slowly  when  thrown  into  the  veins 
than  when  given  by  the  stomach,  indicates  that  the  local  irritant 
action  of  the  drug  is  a  factor  in  the  production  ot  emesis. 

The  great  influence  of  the  drug  upon  the  abdominal  viscera  is 
further  shown  by  the  fact,  attested  by  Pecholier,  Dyc«  Duckworth, 
and  D'Ornellas,  that  in  emetine-poisoning,  although  there  ia  a  distinct 
fall  of  temperature  in  the  mouth  and  on  the  surface  of  the  body,  in 
the  intestines  the  temperature  either  remains  stationary  or,  more 
commonly,  rises.  Again,  the  changes  found  after  death  from  emetine 
are  almost  exclusively  in  the  lungs  and  digestive  organs. 

Pecholier,  in  his  earlier  experiments,  found  great  paleneea  of  the  lungs,  with 
intense  hyperemia  of  the  Rtomuch  and  tlic  upper  liulf  of  the  intestines,  but  in  some 
ot  his  later  experiments  tlie  lungs  were  profoundly  influenced.  Dyce  Duckworth 
especially  noted  intense  hyperemia  of  the  lungs,  which  were  in  some  places  emphy- 
semutoua,  but  in  other  portions  collapsed  and  oven  affected  with  tnie  consolidation, 
Tlie  lesions  were  much  less  marked  in  the  intestines  than  in  t!ie  lungs,  which 
resembled  very  closely  those  taken  from  the  bodies  of  animate  killed  by  section  of 
the  vagi.  The  pulmonic  lesions  were  found  to  be  most  intense  in  the  rabbit;  the 
intestinal,  in  the  dog,  cat,  and  guinea-pig.  Magendle  first  obsen'ed,  years  ago,  the 
pulmonic  lesions  of  emetine-poisoning,  and  D'Umellas  lias  likewise  recorded  them,  but 
haa  also  seen  cases  in  which  ischemia  of  the  pulmonary  tissue  was  found  after  death. 

It  is  evident  that  Ihe  commercial  alkaloids  of  ipecacuanha  have  a 
special  influence  upon  the  intestines  and  the  lungs,  but  it  has  been  li 
mystery  why  this  influence  should  vary  so  in  power,  especially  in 


regard  to  the  lungs.  Carl  Lowin  finds  that  the  chemically  pure  alka- 
loid produces  almost  equal  influence  on  the  gastro-iuteslinal  mucous 
membranes:  but  that,  while  cephaeline  acts  violently  upon  ihe  lungs. 
after  death  from  pure  emetine  no  pulmonic  changes  are  to  be  found. 
It  would  aeem,  therefore,  that  the  different  results  obtained  by  earlier 
observers  have  depended  upon  the  alkaloids  I  hey  have  used  being 
really  varying  niixlurea  of  the  two  alkaloids. 

Tberapeutlcs. — Whenever  it  is  desired  to  unload  the  stomach  or 
to  act  by  emesis  upon  disease,  without  inducing  much  prostration, 
ipecacuanha  is  the  best  of  the  emetics.  In  narcotic  poisoning  it  is 
leas  certain  than  the  "  mineral  emelics,"  but.  as  it  is  less  actively  irri- 
tant to  the  stomach,  it  can  be  given  more  freely  than  they  can,  and 
is  constantly  used  as  an  adjuvant  to  Ihem.  It  is  especially  useful 
in  the  diseases  of  children,  never  causing  the  serious  depres-sion  which 
tartar  emetic  is  so  liable  to  produce.  When,  however,  very  violent 
emesis  is  desired,  as  in  membranoua  croup,  other  emetics,  such  as 
zinc  sulphate,  are  to  be  preferred  on  account  of  the  greater  force  of 
their  action. 

In  siH-  stomach  of  nervous  ori^n,  such  as  occurs  in  pregnancy, 
minute  doses  of  ipecacuanha  have  so  often  met  with  success  that  there 
can  be  no  doubt  of  their  value.  One  drop  of  the  wine  in  a  teaspoonful 
of  water  should  be  given  every  fifteen  minutes.  The  use  of  ipecacuanha 
as  an  expectorant  will  be  spoken  of  under  that  heading. 

One  of  the  most  important  uses  of  ipecacuanha  is  in  acute  dysenlery, 
all  forms  of  which  have  been  treated  with  it  with  asserted  advantage. 
Its  beneficial  action  is  most  obvious  in  bilious  dysenlo-y  and  in  malig- 
nant dysentery,  as  is  indicated  by  the  fact  that  its  use  is  most  common 
in  tropical  climates.  In  sthenic  inflammatory  dysentery  it  seems  to 
be  less  available,  although  even  in  this  it  has  been  strongly  advocated. 
In  a  valuable  clinical  paper,  A.  A.  Woodhull  brings  forward  strong 
e\idonce  of  the  value  of  the  remedy  not  only  in  dysentery,  but  also 
in  choleriform  diarrhceas.  It  has  likewise  been  used  with  great  success 
in  htpatic  torpor  and  other  forms  of  abdominal  glandular  derangement. 


It  probably  influeDces  not  only  the  int^^tinol  glands,  but  alaa  the  livor,  Bince 
Pecholier  afflrma  that  in  animals  killed  by  it  no  hepatic  ghicuse  can  be  found.  More- 
over, fcrrat  advantage  from  its  use  may  often  bo  obtained  in  the  condition  known 
as  bil-urutntM.  In  bilious  dyatnlery  it  will  often  produiTe  lurge  tarry  discharges; 
a  change  in  Ihe  color  of  the  Blools  soraelimeH  follows  its  use  in  caiarThal  jauiulirt. 
The  meclianical  effect  o(  the  vomiting  induced  by  it  in  lliese  cases,  however,  must 
not  be  lost  Kiglit  of;  yet  it  docs  not  aeem  to  ua  sulhcient  to  account  for  the  resull<!, 
especially  as  some  oliecrvers  stale  that  the  elTccts  noted  are  produ::ed  even  when 
lil.tJe  or  no  vomiting  oecura.  It  liaa  been  proved  by  D'Omelloa  and  Pocholier 
that  when  emetine  is  introduced  into  the  circulation  or  into  the  cellular  tissue 
il  escapes  with  the  secretions  of  the  Btomach  and  bowels;  ho  that  the  changes 
which  are  provoked  in  these  organs  are  evidently  connected  with  the  elimination 
of  the  dn^g- 

In  1890  Surgeon-Major  Harris  used  in  dysentery  the  ipecacuanim  root, 
depri%'ed  of  its  emetine.  w*ilh  alleged  excellent  reKulls.  His  paper  has  given  rise 
to  coaHideraUe  discussion,  and  Surgeon-Captain  Walsh,  aa  the  result  of  his  csperi- 
menls,  <ame  to  the  contrary  conclusion  that  the  value  of  ipecacuanha  in  dysentery 
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ilepcndH  upon  lis  emelinp,  and  (Ipviaed  a  melliod  nt  giving  emelinp  in  romMnallon 
ttitli  biiiiodido  of  mercury,  utfirming  that  in  ihis  fonibinutioii  llic  drug  does  nol 
produce  voiuiling.  Ulher  clinicians,  Ijowever,  Imvp  coiifinned  the  utatcmenla  of 
^urgc<)n-Ma}or  Harris.  When  the  i|m-jkciianhiL  root  \uw  liocn  ili?--cnic1iiiiiMK]  It  failn 
lo  ppodupc  vomiting,  or  causes  only  very  slight  vomiting;  ami  according  to  the 
chnical  studies  of  Kanthack  nnd  Caddy,  it  has  all  iKe  curative  effects  of  ipecac- 
unnlia  in  dyxtniety.  and  does  not  wiuse  depression.  The  freedom  from  aJknloid  of 
Ihis  so-called  dc-emel  inized  ipecacuanlia  seems  lu  ub  very  doubtful* 

As  a  hemostatic,  ipecacuanha  ha.s  been  recommended  by  Trous- 
seau, and  Pecholier  asserts  that  in  hemoptysis  it  is  a  specific.f  It  has 
l>een  given  with  lus-serled  advantage  in  jtooding  after  child-birth,  and 
(';irrigcn  aa.-'Prt.s  that  it  iMjsseases  <)xytocic  powers. 

Administration. — ,\s  an  emetic,  ipecacuanha  is  generally 
lid  ministered  in  p<iwder,  thirty  grains  (2  Gni.)  Iwing  given  every 
fifteen  or  twenty  minutes  until  the  desired  effect  is  produced.  For 
a  child  a  year  old  the  emetic  dose  is  five  grains  (0.3  Gm.).  Its  action 
should  i>e  aided  and  hastened  by  large  draughts  of  lukewarm  water. 
As  a  nauseunt  the  dttse  is  from  two  to  five  grains  (0,13-0.3  Gm.). 
In  dysentery  it  is  generally  best  to  begin  with  a  full  emetic  dose,  or 
with  ten  grains  (0.6  Gm.)  repeated  every  half-hour  until  einesis  is 
produced.  Two  or  three  hours  after  vomiting,  fifteen  drops  of  lauda- 
num shoulil  lje  exhibited,  followed  in  twenty  minutes  by  five  to  ten 
grains  (0.3-0.6  Gm.)  i)f  iperaru-aidui  in  jiiU  {arm;  ihia  ."^hould  lie 
rejjeitted  every  two  or  three  hours,  the  atiioiuit  of  the  opium  lieing 
lesjiened,  and  that  of  the  Ipecacuanha  increased,  according  to  circum- 
stances. The  iibjecl  is  to  have  as  much  of  the  ipecacuanha  retained 
as  poswble.  Another  plan  i.i  to  give  larger  doses  (twenty  grains), 
rojjeated  every  two,  four,  or  six  hoiu^,  mustard  being  applied  to  the 
epigastrium  and  opium  exhibited  as  before;  and  it  is  said  that  after 
two  or  three  doses  tolerance  is  established  and  the  drug  retained.  In 
India,  enemata  of  ipecacuanha  are  often  employed,  either  as  a  substi- 
tute for  or  an  adjuvant  to  its  use  by  the  mouth.  This  treatment  has 
recently  Ijeeii  imitated  by  Chouppe  and  others,  and  in  our  own  practice 
found  to  be  satisfactory.  It  undoubtedly  often  succeeds  in  dyserUeri/ 
and  cholerijorm  and  chronic  diarrhaas,  and  the  gastric  symptoms  are 
almo.st  always  avoided.  In  chronic  cases  the  repetition  of  the  enemata 
sometimes  produces  so  much  local  irritation  as  to  forbid  their  con- 
tinuance. We  have  been  accustomed  to  give  a  scruple  of  the  powder 
with  starch  and  laudanum,  repeated  every  four  hours.  A  decoction 
of  the  drug  is  lo  be  preferred,  as  probably  causing  less  local  irritation 
and  being  more  thoroughly  absorbed.  To  an  adult,  Chouppe  gives 
daily  two  injections  of  a  decoction,  p-ach  lavement  representing  two 
and  a  half  drachma  of  the  drug. 

As  a  counter-irritant,  ipecacuanha  is  rarely  used  in  this  country: 
but  in  England  a  liniment  is  employed  composed  of  four  parts  of  the 
[jowder  to  foiu-tecn  parts  of  ohve  oil. 

■  S«  nprriiilL^  \.  A.  Woulliul]  lAUania  Mfl.  amd  Sirg.  Jnurn.,  18TS). 
1  Cxnmtri  Pon><c  Mtd.  Of^  ,s«t),  Jnttrn..  IHIIi. 
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Emetine  has  been  used  in  doses  of  from  onB-lwelfth  fo 
one-aisth  of  u  grain  (.0.005-0.01  (_ini.).  but  it  is  very  bareh  and 
without  iidvanlage   in   its   urtion. 


APOMORPHINE    HYDROCHLORIDE. 

Apomorphinr,  wliicli  was  disfovercd  by  Matihie.son  and  Wright., 
is  made  by  deliydration  of  morphine,  usually  through  the  action  of 
strong  hydrocliloric  acid.  It  occurs  as  a  snow-wbite  powder,  per- 
manent when  dry,  but  in  solution  or  when  exposed  to  moisture, 
becoming  green  and  finally  almost  black.  There  has  been  considerable 
discussion  as  to  the  properties  of  this  green  product ;  it  seems,  however, 
not  to  Ix?  poisonoii.-^  but  to  lose  the  characteristic  activity  of 
a]x»morphiiLC. 

Physiological  Action.— Local  Actiun. — The  soluble  salts  of  apu- 
morphine.  when  pure,  are  not  irritant,  and  when  used  hyix>dermically 
should  not  cause  pain.  They  are  absorbed  with  great  rapidity. 
Concerning  their  eliniinalion  wc  have  no  definite  knowledge, 

111  [n>gH,  one  to  Ave  milligraniincN  (if  ii|ii>iiuirpliitie  miiHe  rcHtlcNnieiw,  tullon-nl 

l>y  uii  increasing  sKiKgisIiiicwi  uiui  miLwuLir  u'ciukiii'Kj  lliiiL  iiiUiy  end  In  irul  ur  n]>- 
pun-nt  death.  In  itonio  iiiHUiiircH  ilicru  are  violent  c<itiviik<ioiis,  Ijoth  climlc  and 
Ionic  in  clmnicter.*  Sometimes  recovery  ofC'ura  alter  both  respiralion  and  cardiac 
option  liavc  appurently  ceased. 

In  dogs,  one  to  tw*o  milligrammes  cause  vomiting,  wilhotit  any  oilier  decided 
symplams;  afler  sliglitly  brgcr  ainounis,  th«  vumiting  in  severe,  and  aceompanieti 
\>y  tree  sidivation  und  ninsenlur- tromblings.  After  very  large  doses,  vomiting  does 
not  occur,  but  a  oondilion  of  intense  reslleK-snesit,  the  animiil  junipiiig,  running, 
howling,  and  ehamping  ronstancly.  The  sliglite^t  uoi^rie  or  alarm  throws  the  aninml 
Into  violent  excitement  and  Icrror;  with  pupils  dilated  and  vam  drawn  stiffly  bad^, 
he  endeflvum  to  get  out  of  the  apartnient.  and  even  to  ehmlj  the  wall.  After  )>lill 
larger  amounts  (four  or  live  griLins),  to  this  excitemenl  in  noon  added  failing  niuii- 
eiilur  strength,  and  the  hind  legN  arc  draggotl  lieliind  the  aniniul  in  his  movcmeiils. 
The  respiralion  is  exceedingly  liurrieil,  and  eonviilsioiis  arc  suddenly  developed. 
The  jwnMia  and  itinvuUiond  increase,  so  thai  the  animal  lies  ufxin  his  liack,  kicking 
wildly  into  tlic  air.  uiid  finally  die.:  asphj'xijiled.  liabltils  cannot  vomit,  but  the 
general  aytnpU)ini>  priHinred  by  the  alkaloid  in  them  and  in  cats  are  exactly  parultel 
with  those  just  deseriU'd  as  occurring  in  the  dog.  Very  small  doses  (ten  milli. 
grammes.  Homack)  auffice  to  kill  the  rabbit.  Ou  chickens  and  pigeonu,  according 
to  C.  Dund.  il  acts  very  much  tw  It  doeii  upon  dogs;  iIib  stage  of  excitement  is 
very  marked,  .\fter  death  no  dialincl  lesions  are  to  lie  found,  unless,  as  Quelil 
believes,  there  is  liabitually  an  e.teessivc  hyperemia  ot  the  pons  Varolii. 

To  the  t herajjeutiat  the  chief  interest  in  apomorphine  is  in  con- 
nection with  its  power  of  producing  vomiting;  but  before  taking  this 
up  wc  shall  briefly  review  what  is  linown  in  regard  to  its  general 
actions. 

Nervous  and  Muscular  Systems. — The  action  of  apomorphine  upon 
the  cerebrum  seems  to  be  that  of  a  primary  slimiilant  delirifaeient 
and  final  paralyzant.  The  cau.se  of  (he  convulsions  at  present  cannot 
1)6  considered  as  determined.     According  to  Reicheri's  experiments, 
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both  the  sensory  and  motor  nerves  are  first  stimulated  and  afterwards 
paralyzed.''  In  opposition  to  the  experiments  of  Quehl,  HamaL-k 
found  that  apomorphine  directly  affects  the  voluntary  muscles,  and 
as  his  experiments  have  been  confirmed  by  Reichert,  there  can  be 
no  doubt  that  apomorphine  is  a  muscle-poison. 

Circulatwn. — The  reports  upon  the  action  of  this  drug  on  the  dr- 
culation  are  somewhat  discordant.  It  appears  to  be  proved  that  the 
therapeutic  dose  docs  not  affect  the  blood-pressure,  but,  contrary  to 
the  statements  of  Seibert,  Max  Quehl,  and  Bourgeois,  it  has  beea 
shown  by  Harnack  and  by  Reichert  that  the  toxic  dose  does  lower 
the  arterial  pressure  and  is  a  direct  paralyzant  of  the  cut-out  frog's 
heart.  Reichert  has  shown  that  the  mammalian  heart  is  similarly 
affected  by  the  drug,  and  the  final  fall  of  pressure  must  be  at  least 
in  part  of  cardiac  origin.  Reichert  states  that  preceding  the  fall  of 
pressure  there  is  a  distinct  rise,  which  is  prevented  by  previous  section 
of  the  cord,  and  is,  therefore,  probably  due  to  stimulation  of  the 
vaso-motor  centres.  The  pulse-rate  is  markedly  increased  by  smal] 
and  large  doses  of  apomorphine.  the  maximum  usually  being  reached 
about  the  time  vomiting  is  fairly  established;  subsequently,  in  poison- 
ing, the'  pulse  falls  below  normal.  Reichert  believes  the  rise  to  be 
due  to  .stimulation  of  the  accelerators,  and  the  fall  to  the  influence 
upon  the  heart- muscle. 

Resfnration. — Usually  the  respiration-rate  is  increased  by  decided 
or  toxic  doses.  During  the  convulsive  period  of  the  poisoning  the 
respirations  become  irregular  and  unequal,  and  they  finally  grow 
more  and  more  shallow  and  infrequent,  until  death  results  from  a 
paralj'sis  of  the  respiratory  centres.  Both  Harnach  and  Reichert 
have  noted  that  in  the  rabbit  previous  section  of  the  par  vagum  does 
not  prevent,  but  rather  increases,  the  respiratory  acceleration; 
Reichert  affirms  that  in  the  cat  and  dog  no  increase  of  Ihe  respiration- 
rate  occurs  under  the  action  of  the  drug  if  the  pneumogastrics  have 
been  cut. 

Temperature. — The  action  of  apomorphine  upon  the  temperature 
appears  to  be  very  trifling  and  inconstant.  According  to  Ziolkowski. 
the  bodily  heat  usually  falls  after  large  doses  from  0.1°  to  0.5°  C. 
Moerz  noticed  in  one  man  that  the  temperature  rose  during  the  vomit- 
ing 0.2°;  while  Bourgeois  affirms  that  in  man  the  drug  has  no  influence 
over  the  temiwralure,  and  Reichert  has  seen  in  animals  a  rise  follow 
the  hyijodermic  but  not  the  intravenous  injection  of  the  alkaloid. 

Emesis. — Gee  was  the  first  to  announce  that  apomorphine  is  » 
certain  and  prompt  emetic,  producing  but  little  nausea,  and  having 
rhe  great  advantage  of  acting  in  very  small  dose,  a  tenth  of  a  grain 
being  sufficient,  when  injected  under  the  skin,  to  cause  vomiting  in 
ten  minutes.    The  time  required  for  action  depends  largely  upon  the 


*  The  onl;  one  whD  hu  ^nFuILy  iliuliect  thvm  li  ReLoherl,  uid  hia  publiibed  ft«oun(  it  ^f- 
oonlrsirlicloi'y.  Hfl  reasons  ili»t  Ihe  convuJalonJt  are  chiefly  apiiuU,  ejid  yet  uyo  IhKt  in  ma...w>fcifc_ 
■tier  Moliiin  of  Ihe  spinal  cnnL,  e>eept  "in  verj- neepiiniiiil  pmw*."  (bey  vr  ninfinM  lo  lheuii«hor 
pmrt  of  Iba  body. 
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amount  of  the  drug  exhibited,  Aft«r  very  small  doses  twenty  minutes 
may  elapse;  and  in  Bourgeois's  experiments  0.45  grain  produced 
violent  vomiting  in  leas  than  two  minutes.  After  these  large  doses 
the  emesis  usually  recurs  once  or  twice  at  intervals  of  a  quarter  to 
half  an  hour.  The  vomiting  seems  to  be  of  centric  origin,  as  Keichert 
has  succeeded  in  producing  it  when  the  thoracic  aorta  was  tied  so  as 
to  prevent  any  of  the  poison  from  reaching  the  stomach. 

Tberapeutlcs. — Apomorphine  is  u  safe  and  reliable  emetic,  and 
may  be  used  whenever  it  is  desired  simply  to  empty  the  stomach. 
Apomorphine  has  a  tendency  in  bronchitis  to  cause  free  secretion. 
and  is  especially  useful  in  the  suffocative  catarrh  of  infants,  when  an 
emetic  is  required  to  get  rid  of  the  bronchial  exudation.  Under  these 
circumstances  it  is  said  not  only  to  act  efficiently  as  an  emetic,  but 
also  to  render  the  mucus  more  copious  and  fluid.  In  the  "drimk 
wards"  of  some  of  the  Philadelphia  hospitals  for  the  relief  of  aevle 
debauch  aporaorpliine  is  preferred  because  the  subjects  habitually 
go  to  sleep  directly  after  the  vomiting  ceases.  TuU  has  found  it 
useful  in  acute  chorea. 

Probably  because  it  has  morphine  in  its  name  there  was  at  one 
lime  a  rather  wide-spread  belief  that  apomorphine  was  not  a  suitable 
emetic  in  narcotic  poisoning.  In  fa<-t,  however,  narcotics  influence 
the  action  of  apomorphine  only  as  they  do  that  of  every  other  emetic, 
and  if  apomorphine  has  any  narcotic  infiuence  it  does  not  interfere 
with  its  emetic  action,  .\pomorphine  may,  therefore,  be  used  in  any 
poisoning:  hypodermic  ally  given,  it  is  often  especially  useful  as  a 
reinforcement  of  a  mechanical  emetic  exhibited  by  the  mouth. 

Administration. — As  an  emetic,  apomorphine  has  usually  been 
administered  hypoderniically,  in  doses  of  one-tenth  of  a  grain  (0.006 
Gm.).  repeated  every  ten  minutes  until  some  effect  is  induced;  but 
it  may  be  exhibited  by  the  stomach  in  double  the  amount.  In  cases 
of  severe  poisoning,  where  time  is  of  great  moment,  it  may  be  well  to 
give  as  much  as  one-fourth  of  a  grain  (0.016  Gm.)  at  a.  single  injection. 
In  feeble  persons,  however,  caution  must  always  be  exercised  in 
using  it,  as  one-fifteenth  of  a  grain  has  caused  death  in  seven  minutes 
in  an  adult,  fifty-four  years  old,  suffering  from  chronic  bronchitis  with 
marked  emphysema.*  The  expectorant  dose  is  one-sixteenth  of  a 
grain  (0.004  Gm.}.  Care  must  be  exercised  in  its  use  in  children. 
Loeb  gave  hypoderniically  0.03  grain  to  an  infant,  thirteen  months 
old,  suffering  from  capillary  bronchitis:  the  free  vomiting  which  was 
induced  left  the  infant  much  exhausted.  In  a"  very  few  cases  apo- 
morphine has  failed  to  vomit,  and  even  caused  startling  symptoms: 
so  that  care  should  be  exercised  not  to  push  the  remedy  too  far. 
Carville  affirms  that  three-tenths  of  a  grain  has  caused  a  syncopal 
condition  in  an  adult,  and  Prevost  details  a  case  in  which  syncope 
and  threatening  collapse  were  apparently  induced  by  a  very  small 
dose.     Ill  children  especially  must  care  be  exercised,  since,  according 


to  Harnack.  the  drug  is  very  liable  to  produce  collapse.  Greenish 
preparations  of  apomorpbiQe  should  oot  be  used  unless  the  dose  be 
very  small.  Con.stantine  Paul  states  that  if  glycerin  be  used  as  the 
sole  menstruum  the  solution  will  keep  tfcree  or  four  days.  Carville 
affirms  that  glucose  acts  well  as  a  preservative,  and  it  is  also  asserted 
that  a  few  drops  of  muriatic  arid  will  suffice. 

Mechanical  or  Refle.\  Emetics. — The  only  drugs  of  practi- 
cal value  in  this  group  are  ground  mustard  and  zinc  sulphate; 
copper  sulphate  being  so  irritant  as  to  be  dangerous,  and  alum  and 
other  drugs  sometimes  used  too  uncertain  in  their  influence. 

Mustard  flour  is  very  prompt  and  even  violent  in  its  action,  and 
is  to  be  used  when  it  is  desired  simply  to  evacuate  the  stomach  rapidly. 
As  it  is  generally  to  be  had  at  once,  it  is  especially  useful  in  such 
emergencies  as  narcotic  poigonin/f.  Dose,  a  heajied  tablespooiiful  in 
half  a  pint  of  water,  repeated,  if  necessary,  in  ten  minutes, 

Ztnc  sulfAate  is  a  very  sure  emetic,  much  U.'jed  in  narcotic  poi.^un- 
ing,  especially  with  ipecacuanha  or  apomorphine.  Dose,  thirty  grains 
(2  Gm.)  di&solved  in  about  two  iiunces  of  water:  it  may  be  repeated 
in  fifteen  minutes,  if  necessary. 
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FAMILY   III.— CATHARTICS. 


The  question  whether  the  cathartics  cause  movement  of  the  bowels 
by  increasing  the  intestinal  secretions  or  the  peristaltic  activity 
has  been   muth  discussed. 

The  methods  which  have  been  most  used  for  investigating  the 
action  of  drugs  upon  the  intestinal  secretions  are  those  of  Thiry  and 
of  Moreau.  Thiry's  method  consists  in  drawing  out  a  knuckle  of 
intestine  and  making  a  fistulous  opening  through  the  skin,  closing 


B 

Fiu.  18 — MoKGAU'ii  Eur  cm  KENT. 

Thr«e  lihjpri  nf  inleiiljrip  mre  rjerJ  aJT.  lalo  B  in  injccrrd  Ihc  rsthnrric  ani]  (he  ialeBtine 
ntiunol  lo  ihe  kbdomm.  \i\tr  a  lime  loop  B  it  tounil  ri>  Ik  AinXHoAfd  with  fluid  wbile  A 
snd  C  iLTv  qdU 

the  other  end  of  Ihc  piece  of  intesfinc  iind  uniting  the  ends  of  the 
main  portion  of  the  intestine  so  as  to  reform  a  continuous  tube, 
leaving  a  cut  de  sac  which  can  be  studied  through  the  fistulous  opening. 
The  method  of  Moreau  consists  in  tying  off  a  loop  of  the  intestine 
into  three  portions,  in  the  central  one  of  which  the  tract  is  injected 
and  its  fluid  content  compared  with  the  ligated  piece  on  either  side 
which  are  taken  to  indicate  the  normal  secretory  rate  of  intestinal 
fluid.  To  determine  the  muscular  activity  of  the  intestines  peristaltic 
movements  may  l>e  directly  observed,  the  animal  being  immersed  in  a 
warm  physiological  salt  .solution ;  or  the  rate  of  pasMiige  of  fecal  matter 
or  foreign  body  may  be  observed;  or  an  inflated  rublter  balloon  may 
be  inserted  into  the  intestines  communicating  with  a  Marey  tam- 
bour and  the  compression  of  the  balloon  being  taken  as  an  index  of 
peristaltic  activity, 

The  results  which  have  been  achieved  by  these  methods  of  study 
are  so  absolutely  contradictory  as  to  make  direct  conclusions  con- 
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cerning  the  mode  of  action  of  rathartics  almost  impossible.  The 
causes  of  this  confusion  in  results  we  believe  are  three.  In  the  first 
place,  a  large  number  of  observers  have  considered  that  all  cathartics 
act  in  the  same  manner.  It  seems  to  us  absurd  to  take  it  for  granted 
that  substances  differing  so  widely  in  their  chemical  composition,  in 
their  general  physiological  effects,  and  the  clinical  results  from  their 
use,  as  sodium  sulphate,  aloes  and  croton  oil  act  in  the  same  manner 
on  the  intestines.  The  second  reason  of  failure  is  the  variance  from 
natural  conditions  in  many  of  the  methods  of  experimentation. 
Finally  it  must  be  remembered  that  the  alimentary  tract  of  both 
dog  and  rabbit  are  functionally  very  different  from  the  human 
intestinal   canal. 

As  we  believe  that  the  vegetable  cathartics  act  differently  from 
the  salines  we  deem  it  wiser  to  consider  their  actions  separately  under 
their  respective  heads  rather  than  to  go  into  a  detailed  description 
of  the  confusing  results  which  have  been  obtained  with  the  cathartics 
in  general.* 

The  indications  to  fulfil  which  cathartics  are  used,  are  as  follows: 
1.  To  unload  the  Boweh.^lt  is  not  necessary,  in  a  work  Hke  the 
present,  to  say  anything  about  the  evil  results  of  retained  fecal  matter, 
but  only  to  point  out  the  methods  of  relief.  Before  this  can  be  done 
to  advantage,  however,  a  summary  of  the  causes  of  conslipation  is 
required.  Constipation  may  be  well  divided  into  acute  and  chronic. 
Acute  or  temporary  constipalion  is  that  which  occurs  under  special, 
transient  circumstances,  as  in  convalescence  from  acute  disease,  and 
in  pregnancy.  It  is  to  be  relieved  by  the  use  of  laxative  articles  of 
diet.  and.  this  not  sufficing,  by  laxatives  nr  purgative  medicines.  It 
should  never  be  forgotten  that  acute  constipation  is  sometimes  due 
to  organic  affections  of  the  alimentary  canal,  such  as  enteritis  or 
intussusception,  or  is  caused  by  mechanical  obstacles,  .■^uch  as  a 
hard  foreign  body  or  an  enormous  gall-s(one.  It  is  evident  thai  such 
cases  are  not  simple  constipation, ^tliat  the  treatment  required  is 
essentially  different  from  that  of  the  latter  affection,  ami  i^  various 
according  to  the  lesion.  For  the  di.ignosis  ami  treatment  of  these 
di.sease.s  the  reader  is  referred  to  works  un  the  practice  of  medicine. 
Chronic  ronstl/xilion  may  be  due  t"  .sedentary  habits  of  life;  to  habitual 
overwork,  especially  of  the  nervous  system;  to  ji  deficiency  of  intestinal 
secretion  and  of  peristaLsis,  aj)parently  natural  to  the  iiuiivitiua!  and 
without  obvious  cause;  to  long-cuntinueil  voluntary  habit  of  restrain- 
ing the  desire  to  go  to  stool ;  to  lead  or  other  forms  of  poisoning;  and 
to  diseases  of  the  nervous  system  producing  a  paralytic  .state  of  the 
intestinal  muscular  fibres.  It  is  evidcnl  that  in  the  treat  men  t  of  1  hc-^e 
various  forms  of  constipation  due  regard  must  he  paid  to  the  cause, 
which  .should  always,  if  possible,  be  removed.  There  are  also  certain 
cardinal  principles  which  apply  to  the  treatment  of  all  forms  of 
chronic  constipation.     They  nrv  as  follows: 

•  For  a  collide  ml  ioii  ol  I  he  efTsflM  o(  ilnm'  "J""'  li"'  liilmry  -.-rn^iiim  -v  |)nirp  .'>I4. 
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A  voluntary  effort  at  defeciition  is  to  be  duily  made  iil  u  fixed  hour, 
whether  the  desire  exists  or  not. 

Medicines  are  to  be  avoided  as  far  as  possible,  a  sustained  effort 
being  made  to  regulate  the  bowels  by  means  of  diet. 

In  very  many  cases  the  daily  use  of  enemata  of  cold  water,  with 
attention  to  diet,  suffices  to  attain  the  desired  rDault. 

If  medicines  become  necessary,  as  small  an  amount  as  will  suffice, 
and  the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are 
at  best  merely  temporary  devices,  and  if  abused  in  coativeness  increase 
the  trouble.  Sn  far  as  can  be,  the  attempt  should  be  to  produce  a 
permanent  impression,  an  alteration  of  the  intestinal  glandular  action 
or  peristalsis.  Thus,  when  atony  of  the  muscular  coat  exists,  strych- 
nine, or.  according  to  comparatively  recent  experiments  and  clinical 
observations,  physostigma  may  be  employed;  if  the  hepatic  or 
other  glands  are  habitually  torpid,  nitro-hydrochloric  acid  may  be 
administered. 

When  constipation  is  attended  by  low  spirila  and  a  coated  tongue, 
it  is  almost  always  due  to  a  deficiency  of  secretion,  and  may  be  looked 
upon  as  a  form  of  dyspepsia:  in  such  cases  nitro-hydrochloric  acid  is 
especially  valuable,  but  sometimes  a  mild  mercurial  course  seems 
almost  imperative. 

A  second  use  of  cathartics  under  the  present  indication  is  to  remove 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodies, 
acrid  discharges,  etc.  In  many  cases  of  indigestion  with  undue  fer- 
mentation in  the  alimentary  canal  a  brisk  cathartic  does  great  good 
by  producing  the  expulsion  of  micro-organisms.  The  pos.^^ible  im- 
jMrtance  of  this  is  shown  by  the  experiments  of  Gilbert  and  Dominiei, 
who  found  that  a  single  dose  of  a  saline  caused  in  a  healthy  man  the 
expulsion  of  over  four  hundred  and  eleven  billion  organisms, 

2,  To  deptete.^On  account  of  the  large  serous  flow  which  they 
produce,  the  hydragoguc  cathartics  when  freely  exhibited  cau.se  a 
very  decided  general  depletion. 

Local  depletion  by  meana  of  cathartics  is  called  for  in  congeslion  oj 
Ihr.  porliU  circulation,  as  well  as  in  dysentery  and  other  acute  intestinal 
inflammations.  Under  the  first  of  these  conditions  may,  we  Ihink, 
be  included  without  violence  cases  of  so-called  iorpidily  of  the  lii>er, 
which  will  be  di.scussed  in  the  article  upon  mercurials  (p.  513).  In 
acute  intesliruU  inflammations  the  salines  are  to  be  preferred  when 
depletion  is  desired,  as  they  produce  large  serous  discharges  and  are 
not  irritant. 

3.  To  proTDOle  Absor!>liou. — By  emptying  the  blood-vessels  the 
cathartics  favor  the  absorption  of  the  exuded  fluid  in  general  dropsy. 
For  this  purpose  the  hydragogues,  and  especially  elaterin,  are  the 
beat  purgatives.  The  production  of  catharsis  is  the  surest  method 
of  relief  in  general  dropsy,  also  in  ascites;  in  other  forms  of  local 
effusion  its  effects  are  less  marked.  As,  however,  purgation  is 
the  most  exhausting  of  all  the  pinns  employed  for  the  cure  of 
dropsy,   due  regard   must   always  be   had   to   the   strength   of   the 
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patient.     It  is  frequently  necesenry  uclivety  to  support  or  even  to 
stimulate   while   it   is   l)eing   carried   out. 

4.  7'o  Tefulae. — The  long  tract  of  the  alimentary  canal  affords  a ' 
great  extent  of  surface  upon  which  to  practise  re^Tilsion  in  certain 
brain  di.seaaes,  as  in  mania  and  rheumatic  or  gouty  irritation  of  the 
cerebrum.     In  hyperemia  of  the  l)rain,  purgative.s  do  good  by  depleting 
as  well  as  by  arting  as  revulsives.     The  druslics  should  be  preferred. 

5.  To  eliviitiate. — It  cannot  be  doubted  that  the  use  of  purgatives 
in  such  diseases  as  fevers  and  cholera,  with  the  idea  of  ehminating 
eome  tntUeries  morbi,  rests  simply  upon  a  crude,  unproved,  and  proba- 
bly false  pathology.  In  rheumatic  disease  and  in  gout  it  is  more  prob- 
able that  they  do  good  in  this  way,  although  it  is  by  no  means  certain 
that  the  advantage  derived  from  their  use  is  not  simply  due  to 
depletion.  In  cases  of  retained  renal  secretion,  the  evidence  is  very 
decided  that  they  do  aid  in  expelling  the  products  of  retrograde 
metaniorphosis. 

Enemata. — When  it  is  desired  simply  to  unloud  the  lower  bowels, 
the  object  can  often  advantageously  be  attained  by  injecting  various 
materials  into  the  rectum,  so  as,  by  mechanical  distention  or  by 
irritating  the  mucous  membrane,  to  stimulate  the  peristaltic  action. 
Tiie  simplest,  least  irritant,  and  least  adive  enema  is  one  of  cold 
water.  In  cases  of  habitual  ronati  fiat  ion,  esfjecially  when  complicated 
with  -piles,  the  injection  of  a  pint  of  cold  water  at  a  fi.xed  hour  daily 
often  acts  most  kindly.  The  ordinary  "opening  injection"  consists  of 
a  pint  of  water  and  a  tablespoonful,  each,  of  salt,  molasses,  and  soft 
soup;  castor  oil  is  often  added  to  it,  and,  if  it  be  de.sired  to  make 
it  very  active,  a  teasjioonful  of  oil  of  turpentine. 

Large  Enemalu. —  Except  in  individuals  of  extreme  nervous  irrita- 
bility, there  is  little  difficulty  in  filling  the  large  intestine  with  water, 
and  sometimes  the  fluid  can  even  Ire  made  In  enler  the  small  inteslinc. 
The  greatest  gentleness  should  always  be  prnctise<l,  a  forcing  syringe 
never  being  used.  The  apjiaralus  should  consist  nf  a  rectal  tulie,  iin<l 
an  ordinary  india-rubber  lube,  four  feet  long,  filteil  to  the  rectal 
tube  and  to  a  funnel,  india-rubber  bag,  or  other  receptacle.  The 
patient  should  lie  upon  his  back  with  the  hips  elevated,  or  in  the 
knee-chest  position,  so  that  the  jwlvis  may  be  much  higher  than 
the  shoulder.  The  rectal  tube  having  been  introduced  into  the  rectum, 
the  end  with  the  receptacle  containing  water  is  to  be  raised  vertically. 
It  is  essential  that  the  tube  be  fitted  with  a  cock,  or  be  pinched,  ao 
as  (o  regulate  the  passage  of  the  liquid.  In  this  way  from  five  lo  nine 
pinfs  arc  readily  injected.  Unless  it  is  especially  desired  In  get  llic 
effect  of  cold  or  heat  ufwn  the  intestine,  the  water  in  the  receptacle 
should  be  about  100°  F. 

Large  enemata  are  especially  valuable  as  affording  a  means  of 
locally  treating  the  intestines.  Very  frequently  in  dyspepsia,  ckronie 
const ijntion.  and  other  functional  diseases  of  the  digestive  organs,  ihe 
large  intestine  habitually  contains  scybala,  fecal  matters,  acrid 
secretion,  or  other  irritant  substances,  whose  removal  two  or  three 
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times  a  week  by  means  of  simple  water  or  water  impregnated  with 
half  a  drachm  of  sodium  bicarbonate  to  the  quart  brings  great  relief. 
In  dysentery,  chronie  or  acute,  and  in  pseudo-nievibranous  colitis  or 
enteritis,  by  means  of  the  large  enemata.  local  application  can  be  made 
to  the  colonic  mucous  membrane.  In  this  way,  in  acute  dysentery, 
water,  antiseptics,  germicides,  bismuth  subnilrate,  and  other  appro- 
priate remedies  can  be  used.  In  chronic  dysentery,  one  drachm  of 
silver  nitrate  dissolved  in  half  a  gallon  of  water  is  often  *if  the  greatest 
service, 

Aa  originally  recommended  by  Mosler,  lliese  injections  are  some- 
limes  very  a'^eful  against  intestinal  parasites.  In  this  way  e.specially 
ma  J'  they  he  used  against  the  oxyiiris  vermiciilnris,  which  often  inhabits 
the  whole  of  the  large  intestine.  In  bad  cases  of  scat- worm,  the  large 
injection  should  always  be  employed.  In  obstinate  cases  of  lape- 
loorjn,  when  the  worm  iias  iieen  weakened,  and  partially  or  completely 
expelled  from  the  small  intestine  under  the  influence  of  vermi- 
cides ^ven  by  the  mouth,  filling  the  colon  with  a  medicated  solution 
often  brings  success.  Sometimes  a  saturated  solution  of  salt  suffices, 
or  quassia  may  be  employed.  Mosler  records  as  especially  effective  a 
tablespoonful  of  chlorine  water  to  every  pint  and  a  half  of  water. 
A.  Rohrig  having  found  that  intestinal  injections  of  water  have  a 
very  great  influence  over  the  secretion  of  bile.  Mosler  has  been  led  to 
try  forced  enemata  in  catarrhal  and  other  jaundices,  with  asserted 
good  results. 

Hypodermic  Purgation. — Although  several  subslancea  are  capable 
of  producing  purgation  when  injected  hypodermically,  Apocodeine  is 
the  only  known  substance  which  appears  to  have  practical  value. 
It  seems  to  be  moderately  effective,  producing  soft  but  not  numerous 
or  very  watery  stools:  it  is  probably  not  effective  when  the  constipa- 
tion is  obstinate,  and  not  sufficiently  drastic  or  hydragogue  in  its  action 
to  be  of  value  in  casea  of  severe  diseases  of  the  brain  when  counter- 
trritation  through  the  intestinal  traet  may  be  desired.  From  one- 
third  to  one  grain  (0.02-0.06  Gm.)  of  the  hydrochlorate  may  be  injected 
with  proper  antiseptic  precaution. 


According  to  W.  E.  Dixon,  pndophylln^xin  given  bypodermically  purges 
actively,  but  produces  eevere  local  inflaiumation  and  Hloughiug  at  the  point  of 
injection.  Apparently  the  first  to  nolioe  Ihat  apocodeine  had  the  power  of  increas- 
ing inteHlinal  perislJilHin  was  Gutnard,  .\f1er  him,  I'oy  determined  tliat  when  it  was 
given  by  tlie  moulh  or  hypodennically  it  acted  as  a.  laxative;  and  RavJarl.  und 
Berlin  in  a  number  of  ciisen  found  the  injeclion  of  thirty  minims  (2  C.c.)  of  a  one- 
per-cent.  watery  solution  of  apocodeiiio  hydrot-hlorate  produrcd  soft  atooU  without 
any  other  disturbances  except  some  \mn  and  dilTiiHed  rediieKS  at  llie  place  of  iiijec- 
tiOD.  Vi.  E.  Dixon  Ucteniiined  by  experiments  upon  ihc  tower  animals  that  apo<>0' 
deine  Irasens  blood-prcNRUre  by  dilatation  of  the  blood -\'eiv4clN  and  increases  in1e«limi] 
peristaltic  action.  Heinie  has  used  the  remedy  in  a  large  number  of  cases.  He 
finds  tlie  doee  of  2  C.c.  of  a  one-per-cetit.  su'lutioii  is  unually  insutticient,  and  that 
the  strength  of  the  injection  may  be  increased  to  two  or  even  thiee  per  cent.;  and 
in  llie  latter  dose  is  almost  certainly  elTective,  in  Nome  coses  the  efTecl  continuing 
several  days.  No  narcotic  influence  was  perceptible,  but  in  a  number  of  caseu 
there  waa  distinct  irritation  at  the  place  of  injectioa. 
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Fronmlillcr  says  tliat  one  to  three  grains  of  Merck's  nlaia  di»olve(J  in  lioL  water. 
mlmmii^tered  hypoderniEcally,  act  oa  an  efficient  purge;  R,  Kohu  siulen  lluii  In 
Lis  Jiaiida  aloin  of  tliree  different  rouuncrcial  vurietj«!!,  hypodemiically  admiiuslered 
in  ten  times  the  dose  eniploj-ed  by  Fronniilller.  failed  to  act.  In  1881,  a«  the  icaull 
of  an  elaborate  investigation,  A.  Hiller  reached  the  conclusion  that  while  lliere 
are  four  purgativra,— namely,  aluin,  cathartic  acid,  and  the  pure  colocynlliin  and 
citmltin  of  Merck,— whicli  are  capable  tit  purging  when  given  hypodemiically, 
they  are  all  too  irrilnnl  for  practical  uae;  a  conclusion  wliich  was  confirmed  by 
Kohlslock.  According  to  Meyer,  llie  irritant  action  of  Barbados  aloin  is  largely 
liue  to  ilie  proeipitalion  in  the  suIm-ii  tan  eons  tisBiie  of  iiiaoluhle  and  extremely 
irritating  crj'slals  of  the  drug,  and  jnay  lu  :i  consirtcrablo  extent  lie  overcome  by 
the  use  uf  formamide  as  a  vehicle. 

Laxative  Foods. — As  haa  been  already  stated,  constipation  should 
always,  when  possible,  be  overcome  by  laxative  food.  Thers  are 
two  qualities  by  ^tue  of  which  food  is  laxative.  Chief  of  thet^  i.s 
bulk.  All  aliment  which  contains  a  large  amount  of  innutrit.ioua 
material  affords  a  large  residuum,  which,  by  distending  the  intestine, 
stimulates  peristalsis.  Contntri-wise,  articles  of  diet  which  are  highly 
nutritious  and  afford  but  Uttle  residuum  are  constipating.  This 
holds  good,  more  or  less  strictly,  among  the  lower  animals.  Thus, 
the  flesh-eating  carnivora  arc  hubitually  constipated,  the  gi'ass-cutiiig 
herbivora  very  generally  lax. 

Owing  to  its  containing  so  little  of  the  inimtrilious  portion  of  llie  grain,  the 
finest  white  flour  favors  a  costive  liabit,  while  the  "cracked  wlieal,"  in  which  the 
whole  grain  is  eaten,  in  laxative,— oa  1  o  a  still  greater  degree  is  bran,  which  is  mni- 
posed  almost  wholly  of  the  husk  of  the  wheat,  the  leafl  nutritious  portion  ot  it, 
anti  tlierefore  lea\-ea  a  large  residuum  after  digestion.  Cnickfd  wheat  is  boiled  into 
a  Kort  of  jelly-like  muss,  and  eaten  wit  h  cream  and  sugar,  while  bran  is  taken  in  llie 
form  of  bran  bread,  bran  crackers,  or  bran  muNh.  UnJiolted  flour,  containing  the 
whole  of  the  grain,  is  about  equal  to  cracked  wheat,  and  is  often  made  iolo  bretul. 
huliim  meal,  in  the  form  of  cakes  or  of  mush,  is  highly  nutritious  and  somewliat 
tasalive;  oatmeal  is  decidedly  laxative,  scarcely  so  muiOi  so  as  bran,  but  much 
moiB  nutritiotia.  When  it  agrees  with  the  stomach,  and  is  digcflled,  it  in  prob- 
ably the  bent  of  uU  these  laxative  articles  of  food.  As  the  oats  produceil  in 
Routliem  climates  are  very  inferior,  care  sliould  be  taken  I»j  procure  oalnieal  inaii- 
iitfti'tured  from  Northern  grain.  It  should  be  thoroughly  cooked,  and  is  best  euieu  in 
llie  form  of  a  thick  porridge.  In  dj-spepsia  all  of  these  articlea  sometimes  disogrM 
with  the  stomach  aiid  cannot  be  used. 

Some  dietary  articles  seemingly  possess  dynamic  laxative  powers, — 
i.e.,  they  evert  ii  direct  action  which  is  not  mechanical,  but  is  simila 
to,  although  far  less  active  than,  that  of  the  true  purgatives.  They"' 
intensify  the  intestinal  action.  Chief  among  substances  of  this  class 
are  molasses  {SvRUPUa  Fuscus)  and  its  congener,  broien  nugar;  whije 
sugar  (Saccharum,  I'.  S.)  probably  does  nnl  share  those  la.xative 
powers;  sugar  of  mUk  (Sacchari'm  Lactis.  U.  S.)  is  prohalily  h1«o 
nearly  inert.  Of  course,  great  care  is  usually  necessary  in  taking 
advantage  of  the  laxative  virtue  of  molasses,  on  account  of  the  danf^r 
of  producing  fermentation  and  acidity  in  the  prim»  via?. 

There  are  certain  foods  which  combine  the  two  methods  of  action 
sjxjken  of,  chief  among  which  are  fresh  acidulous  fruits,  such  us 
apples,  pears,  etc.,  and  dried  fruits.     Of  the  latter  several  are  recog- 
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aized  by  the  Pharmaeoposia,  including  the  fig  (ficub).  the  prune 
(prunum).  and  the  lamaritid  (tamarindus),  and  the  pulp  of  the 
Cassia  fistula.  Besides  these  should  be  mentioned  as  containing  sim- 
ilar properties,  nuinna,  whit-h  is  the  exudation  of  the  European  ash, 
Fraxinus  ornus,  and  contains  a  saccharine  principle,  mannite,  to  wliich 
apparently  it  owes  its  laxative  properties  as  well  as  its  sweet  taste. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call 
attention  to  milk  as  one  of  the  most  decided  of  the  class. 

The  purgatives  have  frequently  been  divided,  according  to  the 
severity  of  their  effects,  into  laxatives,  purgatives  and  drastics.  As 
the  difference,  however,  is  frequently  a  question  of  dosage  and  takes 
no  cognizance  of  certain  marked  pharmacological  relations,  the  follow- 
ing division  appears  to  us  to  be  more  scientific  and  at  least  equally 
as  valuable  from  a  clinical  standpoint: 

Purgatives  containing  derivatives  of  anlhraquinonc, — rhubarb, 
senna,  cascara  sagrada,  frangula,  and  aloes. 

Vegetable  cathartics  containing  resinous  glucosides  and  acids, — this 
includes  most  of  the  so-called  drastics,  as  jalap,  podophyllin.  colocynth, 
acammony,  and  gamboge;  also  the  more  mildly  acting  euonymus. 

Cathartic  oils, — castor  oil,  croton  oil, 

Salines, — the  salts  of  sulphuric,  phosphoric,  citric  and  tartaric  acids. 

M^curials. 

FIRST  GROUP. 

A  number  of  vegetable  laxatives  contain  derivatives  of  anthra- 
quinone  [C„HsOJ  to  which  they  owe,  at  least  in  part,  their  laxa- 
tive properties.  Among  these  principles  the  most  important,  which 
have  so  far  been  Isolated,  are  emodin — trioxymethyl-anthraquinone 
[Ci,Hj(CHj)(0H)30J  and  chrysophanic  acid,  dioxymethyl-anthra- 
quinone  [CnH5(CH,)(OH)jOJ.  The  most  prominent  plants  containing 
anthraquinone  derivatives  are  rhubarb,  senna,  aloes,  cascara  sagrada 
and  frangula.  It  is  to  lje  noted,  however,  that  these  plants  appear 
to  contain  other  bodies  which  aid  their  aperient  properties,  and  that 
the  pure  principles  are  frequently  less  purgative  than  crude  drugs, 
perhaps  for  purely  physical  reasons. 

The  anthraquinone  derivatives  seeni  to  cause  catharsis  by  a  direct 
irritant  influence  upon  the  intestine,  leading,  thereby,  to  some  increase 
in  the  fluid  constituents  of  the  bowel,  but  chiefly  hastening  peristalsis. 
This  irritation,  it  should  be  noted,  ia  never  severe  enough,  even  after 
large  doses,  to  give  rise  to  serious  inflammation  such  as  may  be  caused 
by  the  drastics.  It  does,  however,  contraindicate  the  use  of  this 
group  as  purgatives  in  cases  of  enteritis. 

RHUBARB. 

The  dried  rhizome  of  Rheum  officinale,  Baillon,  and  other  species 
of  Rheum  growing  in  China,  and  Thibet. 

The  rhubarbs  are  large  perennial  herbs  with  leaves  two  to  four  feet 
long ;  the  leaves  of  one  species  being  used  In  this  country  as  a  food  stuff. 
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Rhubarb  occura  in  hard,  irregularly  cylmdrk-al  or  roundish  bits, 
of  a  brownish-yellow  color,  with  a  pleasant  aromatic  odor  and  a 
peculiar  bitter  taste,  imparting  to  the  teeth  a  sense  of  grittiness  due 
to  the  presence  of  a  number  of  minute  crystals  of  calcium  oxalate. 

It  contains  besides  emodin,  a  glucoside,  chrysophan,  which  yields 
on  decompoaition  rhryaopkanic  aeid.  There  is  also  present  a  notable 
proportion  of  tannin. 

Official  Preparations: 

Extractum  Rhei 5  fo  10  grains  (0.3-0.0  tlni.), 

Pilulfe  Rhei  OompoBiln-  (Each  2  gra,iaa  Rhubarb  ami  IJ  grainn  Aloea). 
Pulvia    Rhei    Conipoailus    (Rhubarb    25    per 

cent.,  with  MftgneBium  Oxide  and  Ginger}.  .  J  to  1  drachm  (2—i  Gin.). 

Fluidex true!  lira  Rhei 15  !«  :J0  minims  (1-2  C.c). 

Tinctura  Rhei  (20  per  cent.)  I  la]>  ftuidrachms  (4-8  Cc). 

Tinctura  Rhei  Aromatica  (20  i>er  eeut.) 1  lo  2  Buidrochnis  (4-8  Cc). 

Mialura  Rhei  et  Sodffi  (1 J  per  cent.) J  to  1  fliudounce  (5-30  C.c). 

Syrupua  Rhei  (10  per  cent.) 2  fluidrachnis  (8  C.c). 

SynipuB  Rhei  Aromaticus  (3  percent.). ..... .4  fluidracbma  (15  C.c). 

Physiological  Action. — Rhubarb  is  somewhat  stomachic,  tonic, 
actively  purgative,  and,  owing  to  its  tannic  acid,  secondarily  astrin- 
gent, leaving  a  decided  tendency  to  constipation  after  the  primary 
purgation.  Owing  probably  to  its  chrysophanic  acid,  it  gives  a  yellow- 
ish color  to  the  milk  of  nursing  women  and  to  the  urine.  Rhubarb 
urine  is  to  be  distinguished  from  that  of  jaundice  by  its  becoming  _ 
purplish-red  on  the  addition  of  an  alkali.  fl 

Therapeutics.— Notwithstanding  its  astringent  property,  rhubarb 
13  largely  u.scd  as  an  habitual  laxative,  because  it  does  no!  impair, 
hut,  on  the  contrary.  seemH  to  strengthen,  the  appetite  and  the  diges- 
tion. It  should  not  be  used  in  a  high  sthenic  .state  of  the  sy.-ilein,  or 
when  depletion  is  necessary,  but  is  very  vuluabie  when  it  is  desiied 
simply  to  unload  ihe  bowels  in  a  debilitated  subjci't.  it  i.'*  much 
used  in  dinrrhmi.  with  intestinal  weitkiiess  or  relaxation,  to  mihiad 
the  bowels  of  acrid  secretions.  The  aromtitic  si/nip  comliinrd  with  an 
alkali  is  especially  serviceable  in  Ihe  siitiiiiifr  bourl-iomplutnts  of 
children  when  the  stools  are  greenish  and  nmcou.s. 

ALOES. 

Aloes  appears  to  have  been  pn>duced  in  the  Island  of  Socotra. 
as  far  back  as  the  time  of  Alexander  the  (!reat.  'M'^i  B.  C;  and  llip 
U.  .S.  I'harinacoiHciii  of  ISiHI  recognised  Socotrine  and  Bariiados 
aloes,  besides  which  a  variety  of  aloes  produced  at  the  Cape  of  (ioo.l 
Hope.  Cape  aloes,  largelv  occurred  in  conniierce.  At  present,  under 
tlie  general  name  of  Aloe,  the  I'harmacop(cia  recognises  simply  aloes, 
allowing  the  pharmacist  to  use  any  form  of  aloes  which  conforms  to 
the  stainlard  given  in  the  text  of  the  Pharmacopu'ia.  Aloes  is  not 
now  produced  at  Barbados,  while  Ihe  ^>ocotrine  aloes  occurs  in  tlie 
American  market  only  in  small  quantities,  the  mass  of  the  commercial 
drug  being  produced  in  the  Island  of  Curai;oa. 


CATHARTICS 


505 


Aloes  ia  obtained  by  cutting  off  the  thick,  succulent  leaves  nf 
various  species  of  the  genus  aloe,  allowing  the  juice  to  drain  into 
skins,  troughs,  or  other  vessels,  and  afterwards  inspissating  either  by 
exposure  to  the  sun  or  by  means  of  artificial  heat.  The  aloea  are 
blackish-brown  or  yellowish- brown,  of  a  bitter,  nauseous  taste,  often 
with  a  smooth  fracture,  and  in  the  best  varieties  with  garnetty  edges; 
they  yield  their  virtues  to  alcohol,  imperfectlj'  to  water,  and  very 
imperfectly  to  alkaline  solutions, 

T.  and  H.  .Smith  in  1H50  discovered  in  Barbados  aloes  a  cryslalline 
principle, — aloiii, — which  wns  shortly  afterwards  found  by  Pereira 
to  exist  already  crystallized  in  the  sjip  of  various  species  of  aloe-plants, 
and  was  subsequently  obtained  by  droves  from  Socotrine  aloes.  Aloin 
crystallizes  from  its  aqueous  solution  in  sulphur-yellnw  granules,  from 
a  hot  alcoholic  solution  in  star-like  gi'oups  of  needles.  It  is  neutral, 
almost  odorless,  of  a  taste  at  first  sweetish,  afterwards  intenselj' 
bitter;  is  soluble  with  difficulty  in  cold  water,  freely  in  boiling  water 
and  in  alcohol.  There  are  three  varieties  of  uloin,^ — barbaloin,  socaloin, 
and  nalaloin,  obtained  reejiecti vely  from  the  Barbados,  the  Socotrine, 
and  the  Cape  aloes.  Aloinnm.  V.  S.,  is  the  aloin  derived  from  Barba- 
dos aloes  or  from  Socotra  or  Zanzibar  aloes.  The  aloin  of  commerce 
is  chiefly  barbaloin,  and  is  certainly  an  active  cathartic  in  doses  of 
half  a  grain  to  a  grain  fO. 03-0. 06  Gm,). 

H,  Meyer  finds  thnt  the  Barbodoa  and  Curacoa  aloin  act  both  on  man  and 
on  many  luwer  animaU  as  a  purgative,  while  Ihe  Natal  aluin  fulLt  uriliiuirily  lo 
aftecl  man,  akiiougli  it  is  a  rerluin  culhaTtic  in  doga  and  cats.  'J'lie  Ijnip  required 
for  Ihe  Barbados  aloin  to  produce  purpition  wu.s  from  eight  [o  lliirty  hours,  which 
Meyer  believes  lo  l>c  due  In  llie  tftcl  thai  it«  physioltigiral  action  depends  upon  its 
undergoing  rheinieul  change  in  the  inrewlincs.  In  order  io  fauilitale  (his  cliange  he 
exhibited  n-illi  it  poto.'iaiuni  carlxinale  and  ferrous  sulphate,  and  tound  ilmt  these 
suite  rnurkedly  liastened  the  effect.  He  ulso  found  that  Natal  aloin,  wlien  given  lo 
persons  who  hail  been  fed  for  six  duj's  on  exchisively  animal  diet,  acted  an  a  cath- 
artic* In  the  lower  animals  Kolm  found  the  hypodermic  injei'tions  of  aloin  to 
cause  ga.tlro-enlerilis  with  albumtnoils  urine,  and  a  peculiar  inflammation  of  the 
kidneys;  O.i  gramme  of  Merck's  aloin  for  every  kilogrunime  nf  liodily  weight  was  a 
falul  dose  (or  (he  dog.  Brandenburg  has  ex  peri  menially  shown  (hat  very  large  dones 
of  aloin  cuu^e  in  the  rabbit  a  fatal  necrosis  of  the  renal  epithelium;  small  dottes 
produce  a  parenchymatous  ncpbritiii. 

Offlctal  Prepmratlons : 

Aloe  Puriticata 4  lo  10  grains  {0.3-0.6  Om.l. 

.\loimim. .  - I  to  j  grain  (O.OI-^].W  Gm.). 

Extnwium  Aloes I  lo  3  grains  (0.06-0.2  Gm.J, 

Pilulip  Aloefl  (2  grains) 2  lo  4  pills. 

Pihilie  Aloes  et  Ferri  (1  grain) 2  to  •)  pilU. 

Filulu>  Allies  et  Myrrhie  (2  grains) 2  lo  4  pilR 

FiliiliP   .\loes  et    Muetlchea   [Lady  Webat«r 

Pill  ](2  grains).  .   (2  to  4  piUa). 

PiUiUe   Laxalivm  CompoHit.K — [A.  B.  B.   Pills) 

(aloin  i  gram) I  to  2  pills. 

Tincturm  .Mocs  (10  per  («nt.). 1  to  3  fluidrachms  (4-12  C.c). 

Tinctura  Aloes  et  Myrrhac  (10  per  cent.). , .  .1  lo  3  fluidrachms  (4-12  C.c.). 

•  Consult  Troiu.  Bril.  Phann.  Soe..  IS72:  Bril.  .Uirf.  Jaurn..  1887,  i.  T*7;  Bufl.  Thfrap.,  loi. 
2301    Land.  Mtd.  Rtcar^,  1877,  «5(l:  and  Edin.  Med.  Juunt„  xx.  1002. 
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PhysltrioKlcal  Actlm* — Aloes  is  a  stomachic,  stimulant  cathartic, 
remarkable  for  the  slowness  of  its  action.  It  has  been  supposed  to 
influence  chiefly,  if  not  solely,  the  large  intestine,  and  the  clinical 
evidence  is  very  strong  that  in  overdoses  it  produces  irritation  of  the 
rectum.  The  belief,  formerly  tmiversal,  that  it  is  capable  of  producing 
hemorrhoids,  and  the  statements  that  its  habitual  use  in  large  doses 
causes  tenesmus,  a  feeling  of  weight,  heat,  and  uneasiness  in  the 
pelvis,  and  occasionally  excitation  of  the  sexual  organs,  are  of  very 
doubtful  correctness.  Aloin  has  been  detected  in  the  urine  by  J. 
Dietrich,  by  Kohn  and  by  Meyer. 

Therapeutics. — Aloes,  being  a  stimulating  purgative,  is  chiefly 
used  in  the  constipation  of  atonic  subjects.  In  the  constipation  of 
plethora  it  should  not  be  employed ;  neither  should  it  be  administered 
when  active  abdominal  or  rectal  inflammation  exists.  During  preg- 
nancy it  is  best  avoided,  and  large  purgative  doses  should  never  be 
given.  Formerly  it  was  taught  that  aloea  should  not  be  used  in 
hemorrkoida;  but  most,  if  not  all,  of  the  cases  of  this  affection  depend 
upon  a  condition  of  relaxation  of  the  rectal  veins,  and  Fordyce  Barker 
insists  upon  the  great  value  of  aloes  in  piles,  and  states  that  Oppolzer 
was  especially  famous  for  his  treatment  of  this  affection,  and  that  his 
prescriptions  were,  when  piles  are  associated  with  constipation,  aloes 
and  quinine;  without  constipation,  aloes  and  sulphate  of  iron.  When 
costiveness  accompanies  atonic  amenorrhea,  aloea  alone  of  all  the 
laxatives  should  be  exhibited;  and  it  is  also  of  service  in  atonic 
menonhagia. 

SENNA. 

Under  the  name  of  Senna  various  species  of  the  genus  Cassia  have 
found  their  way  into  commerce,  but  at  present  the  U.  S,  Pharmaco- 
poeia rerognizes  only  the  leaflets  of  the  Cassia  acutifolia  of  Nubia  and 
Upper  Egypt  {Alexandria  Senna),  and  of  the  Cassia  angustifolia  of 
Southern  India  (Tinncvelly  Senna).  The  senna-leaves  vary  from 
three-fourths  of  an  inch  to  an  inch  and  a  half  in  length,  and  are  to  be 
distinguished  by  the  inequality  of  their  bases,  the  two  sides  of  the 
lamina  or  leaf-blade  joining  the  midrib  at  unequal  heights  and  angles. 
Senna  depends  for  its  activity  upon  the  presence  of  the  gluoosides 
chrysophan  and  emodin.  Caikartic  acid  which  has  been  described  as 
its  active  principle  is  apparently  not  a  pure  principle. 

Official  Preparations: 

Confeptio  Sennic  {10  per  cent.) 1  to2  drachms  (4-8  Gm.). 

PiilviMGlycyiThi«(eComp(Mitus(18percent.)  J  to  1  drachm  (2-4  Gm.). 

Fluidextrectum  Sennw i  to  I  fluidrachm  (2-4  C.c). 

Synipiw  Sennip  (25  per  cent.) 1  to4  fluidrachma  (4-15  C.c). 

Infuaum  Senni  Compoeitum  (Black  Draught) 

(fi  per  cent.) 4  to  6  fluidouncca  (120-180  C.c). 

Therapeutics. — Senna  is  a  very  powerful,  somewhat  irritating 
hydragogue  cathartic,  acting,  it  is  said,  as  readily  upon  swine,  dogs, 
cats,  and  horses,  as  upon  man.     When  ^ven  alone,  it  is  very  apt  to 
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gripe  severely,  and  is  consequently  more  often  used  in  combination. 
In  obstinate  fecal  accumulation  the  Black  Draught  constilutea  a  most 
efficient  and  safe  remedy. 

In  small  doses  it  is  often  used  as  a  laxative.  Its  Infusion  injected 
into  the  veins  is  said  to  cause  both  vomiting  and  purging,  and  the 
milk  of  nursing  women  taking  it  is  affirmed  to  act  as  a  cathartic.  An 
Kromatic  should  be  administered  with  aenna,  to  lessen  its  tendency  to 
gripe.  The  confection  is  a  very  complex  but  elegant  preparation. 
used  only  as  a  laxative,  especially  in  i>regnanc]i:  it  is  not  suited  to 
dyspeptic  cases,  on  account  of  ils  tendency  to  derange  the  digestion. 
The  compound  infusion  contains  manna  and  magnesium  sulphate, 
causes  very  large  watery  discharges  in  dose  of  four  fluidoimces  (120 
C.c).  and  is  often  used  in  jecal  impaction. 


RMAMNUS. 

Two  species  of  the  genus  Rhamnus,  the  Rhamnus  Frangula  or 
buckthorn,  and  the  Rhamnus  Purahiana,  California  buckthorn,  are 
recognized  by  the  Pharmacopteia.  The  former,  however,  is  but  little 
used  in  this  country.  The  California  buckthorn  is  a  small  tree  which 
is  found  on  the  Pacific  coast  from  California  to  Oregon.  The  official 
portion  of  the  plant  is  the  bark  which  is  commonly  called  Cascara 
Sagrada  (Sacred  bark).  It  is  one-sixteenth  to  one-eighth  of  an  inch 
thick  and  usually  occurs  in  the  form  of  quills  from  two  to  four  inches 
long.  The  outer  surface  is  gray,  the  inner  surface  brown.  The  taste 
is  bitter  and  nauseous.  Its  activity  is  due  to  a  glucoside  variously 
known  as  purshian'm  or  cascarin,  which  yields  on  decomposition  emodin. 
The  bark,  when  fresh,  also  contains  a  ferment  which  causes  much 
griping.  The  Pharmacopoeia,  therefore,  directs  that  it  should  at 
least  be  one  year  old  before  being  used. 

Official  Preparations: 

.    Exductuni  Rhamni  Purahiana 2U)5  Eraina  (0.12-0.3  Gm.). 

Fluidexlractum  Rluiruiii  Pursliuiiue j  to  2  lluidnu'llins  (2-8  C.u.1. 

nuidextroctum  Rhaiiini  Purahiaiun  Aromati- 

ciim i  to  2  fluidrachma  (2-8  C.c). 

Fluidextrsctum  Frangube IS  mimma  (1  C.c.)- 

Cascara  sagrada  differs  from  most  of  the  cathartics  in  the  fact 
that  there  is  apparently  no  tendency  to  constipation  consequent  to 
its  use;  on  the  contrary,  it  frequently  seems  to  act  as  a  tonic  to  the 
bowel,  restoring  its  motor  function  and  is,  therefore,  frequently 
employed  as  a  laxative  in  habitval  const i-paiion. 

Phgnolphthalein. — This  substance  which  has  long  been  familiar 

to  chemists,  as  an  indicator  for  alkaUea.  has  been  recommended  by 
Tunnicliffe  and  others  as  a  pleasantly  acting  laxative.  In  doses  of 
from  2  to  5  grains  (0,1-0,3  Gm.)  it  causes  large  mushy  stools  without 
much  griping. 

If  used  too  freely  it  is  not  entirely  devoid  of  toxic  properties. 
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Bii.i:. — The  United  Rlatea  Pharnuu-optria  recngnizes  crudp  Oxgall. 
I.he  fresh  bile  of  Biia  Laurus.  and  prepures  from  it  by  means  of 
alcohol  Fel  Bovis  Purificatum  (Pvn'ficd  Oxgall),  a  yellowish-green, 
soft  solid,  having  a  penuliar  odor,  and  a  pnrtly  sweet  and  partly 
bitt-er  taste.    It  is  very  soluble  in  water  and  in  alcohol. 

There  is  much  experimental  evidence  to  show  that  oxgall  is  the 
most  powerful  stimulant  we  have  to  the  secretory  activity  of  tho  liver. 
Si'haeffer.  however,  believes  that  this  substance  do&s  not  have  a  direct 
stiniulant  iictiim  upon  the  liver  but  that  its  effects  are  due  .simply 
til  the  offering  for  absorption  a  preformed  constituenl  uS  the  bile. 
Ijecause  he  found  that  the  amount  of  bile  solids  passed  out  after  the 
exhil)ilion  of  oxgall  did  not  exceed  the  normal  plus  the  amount  which 
had  Iieen  artificially  exhibited. 

When  taken  internally,  in  large  doses,  it  is  a  feeble  laxative  and 
there  is  some  clinical  evidence  in  favor  of  the  belief  that,  in  that 
condition  known  as  chronic  bUioiisntss.  full  doses  of  oxgall  often  act 
very  favorably.  We  have  also  used  it  in  catarrhal  jaundice  with  appar- 
ent excellent  results.     Dose,  five  to  twenty  grains  (0.3-1.3  Gm.). 

SALINE  CATHARTICS?. 
Under  the  term  of  salines  are  included  certain  salts  of  the  earthy 

metals,  which  because  of  their  slight  absorbability  from  the  intestinal 
tract  disturb  (he  osmotic  balance  between  the  bowel  contents  and  the 
surrounding  tissues.  In  the  majority  of  instanees  the  iun  determining 
the  cathartic  action  is  (he  acid  radical,  although  certain  bases,  notably 
mercury  and  magnesium,  seem  to  possess  cathartic  properties.  The 
laxative  salts  are  those  of  sulphuric,  phosphoric,  citric  and  tartaric 
acids.  The  official  sails  of  this  class  are:  sodium  sulphate,  phosphate, 
and  citrate;  magnesium  sulphate  and  citrate;  sodium  and  potassium 
tartrate:    potas.^ium  citrate  and  potassium  bitartrate.* 

DfflcUl  Saline  Cathartics : 

Mugnesii  .Sulpluut  [Epsom  Sa}\A] 4  dmclima  (15  Gm.}. 

Magtiesii   ^iilphiu    EHervetceiia    [50  per 

rent.). 1  ounce  (ao  Gm.). 

Sodii  Sulpliaa  IGlauber'B  Salt] 4  diachms  (15  Gm.). 

Sodii  Plinsphas lto2  drachiiis  (4-S  Gm.). 

Sodii     PliuHpliaa    EfTcrvescenB    [20    per 

eenl.l 4  dradinm  (l.*;  Gm.). 

Sodii  Phoapliaj!  Rxxiccatiw J  dractiin  (2  Gm.). 

I\>taiisii  et  Sodii  Tnrtriis  [Rocliellp  Salt]  .  .2  Ui  4  draclmifl  (8-15  Gm,). 

Potajwii  Bitartms  [C'reaiu  o[  Tartar] 4  to  1  dnu'lim  (2^  Gm.). 

I'ulvis    KITerxTiicciu    CompoBitua    [Scid- 

litz  Powder] , 1  puir  of  powders. 

PoljiMiii  Citrus 1,')  Hi  45  grains  (l-.l  Gm.). 

Pota-iRii  Cilnui  EPtervea(«iiii  (20  per  cent.)  I  dmchm  (4  Gm,). 

Liquor  Pf>lu.-wii  Cit.nilia  (8  per  cent.)   1  to  1  fluidoimfc  (1.5-.T0  Gm,). 

Liquor  Mapiesii  Citratia 4  to  8  fluidoun(.«a  (120-240  Cc). 

Liquor  Sodii  Phosplmlia  CompoeitUB 1  to  2  fluidrBchms  (4-8  C.c). 

*  Tht  bAtufn]  liujBlivc  wHtrns  a-i  tUihp  nf  CsrlnbAd,  Snnlo^  Vichy,  KiwiaKcn,  eic,  »n  "imply 
mixfurtK  oF  Ih^  dnucn  with  i-^ilf-r  dkllp,  u^iiiilly  ihrliibjtim  Iai^  guaiililiM  of  fiidiuin  rhloriilif. 
(FnnnulB  fur  nuikina  those  mlti  ftrr  tn  the  Nfttinnml  Fonnuluy.) 


The  presence  of  one  of  these  salts  in  the  intealiues.  because  it 
does  not  easily  pass  through  the  intestinal  wall,  not  ouly  prevents  (he 
absorption  of  water  from  the  intestine  but  alsu  encourages  the  passage 
of  water  from  the  surrounding  tissues  into  the  bowel  by  osmosis.  It 
does  not  seem  likely,  however,  thsit  the  ]>ouring  of  fluid  inio  the 
intestinal  tract  is  the  result  solely,  or  even  chiefly,  of  osmotic  pressure, 
but  that  is  still  more  de[)endent  on  a  true  stinmlant  influence  on  the 
intestinal  gland.s.  The  investigations  of  Matthew  Hay,  although 
carried  out  many  years  ago,  still  remain  the  most  probable  expression 
of  the  mode  of  action  of  the  saline  cathartics.  This  author  concluded 
that:  1.  A  saline  purgative  always  excites  more  or  less  secretion  in 
the  intestines  due  to  bitterness  and  specific  properties  of  the  salt 
rather  than  to  osmosis;  2.  the  low  diffusibility  of  the  salt  inii^edes 
the  absorption  of  fluid;  3.  between  stimulated  secretion  on  one  hand, 
and  lessened  absorption  on  the  otiior,  there  is  an  accumulation  of 
Huid  in  the  bowel;  4,  the  accumulated  fluid  partly  from  ordinary 
dynamic  laws,  partly  from  a  gentle  stimulation  of  peristalsis,  reaches 
the  rectum  and  produces  purgation. 

While  there  is  .some  diversity  of  opinion  as  to  which  one  of  the 
factors  involved  in  the  catharsis  is  the  most  important,  as  far  as  the 
practical  utilities  of  this  group  are  concerned  there  is  almost  complete 
unanimity.  The  peculiar  usefulness  of  the  sahnes  lies  in  their  rapid- 
ity of  action,  their  freedom  from  irritant  properties  and  the  liquid 
character  of  the  stools  produced.* 

Four  theories  on  to  ihe  modo  of  aci  ion  of  ihe  saline  laxatives  are  extant.  These 
are:  First,  that  t)iey  act  by  inureaaing  pcriHlaltic  activity;  wctind,  that  they  in- 
orea.-4e  the  fluidity  of  the  inleHtiTial  cunlcnl^  by  ihe  proecss  of  (HinoBiH;  tliird,  lliat 
ihcy  inhibit  Ihe  ahKorptitin  of  tluid  from  llie  liil«KlineH,  no  making  the  uoiiteulu 
more  liiiuid;  and  fourtJi,  thai  Ihey  directly  Mtimulale  the  secretory  nclivity  of  the 
intestinal  glands. 

The  theory  that  the  tuiliiiet  art  solely  l>y  iiiL'rcasing  ihc  jierisliiL-tiH  in  nu  longer 
lenahle,  for  slthoiigb  Tliiry,  ll»d*iejcwriki  and  SchifT  fail  to  obtain  iin  increase  ni 
the  inlcslinni  fliiida  after  the  lulminiBlralion  of  llio?*  ksaiivc  salts,  the  work  of 
Moreau,  of  Bmnt-on,  of  Vulpiau,  of  Hay,  and  oi  McCuQut",  pruvps  lliut  llicre  is  an 
increase  in  tlie  i|Lianlity  of  intent  iniJ  contents  foUouitig  ilie  exhibition  uf  theHO  drugs. 

That  the  augmentation  uf  Ihe  fluid  in  the  iulesiineK  is  not  due,  a1  least  entirely, 
to  a  change  in  the  osmotic  relation  ia  sliowti,  in  Iho  timl  place,  by  the  fact  that  the 
eomporative  power  of  the  various  sahne  laxatives  bears  no  relation  to  their  endott- 
motic  equivalent.  Secondly,  that  concentrated  3olutiona  of  sugar  witieh  have  a 
much  higher  oflinotic  factor  than  the  salines,  do  not  purge,  and  thirdly  Iliat  hy]M)tonie 
solutions  of  these  salts  act  catharlically. 

Tile  theory  that  these  purgatives  prevent  absorption  of  fluid  has  been  upheld  liy 
Sebmiedebiirg  and  his  pupils,  cHpceially  Wallace  and  t'usliny.  These  aulliors  fotmd 
lliut  when  a  solution  of  a  sulphate,  citrate  or  (arlraie.  upprnsiinatcly  iwtonio  with 
(he  blood,  was  placed  in  a  loop  of  inlesline  the  fluid  wivi  iilwurlied  much  more  slowly 
llian  a  corresponding  H<]hitii>n  of  choride  or  iodide.  This,  however,  does  not.  show 
that  a  cimeentraicd  solution  will  not  provoke  a  flow  of  fluid  towards  the  inlcslines. 

As  regards  the  effect  of  the  salines  upon  peristalsiH,  it  is  very  difficult  to  draw 
concluflions.  Lo  f!ros,  Van  Braan  Houckgeast  and  Ralxiuteau  all  assert,  tliat  the 
salines  do  not  increase  the  peristaltic  niovtnienls  of  the  bowel.     Radniejcwski  finda 
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that  there  is  a  greater  peristaltic  movement  after  the  exhibition  of  Epsom's  salts, 
and  in  the  investigation  of  McCaUum  it  was  found  that  sodium  citrate,  sulphate, 
tartrate,  phosphate,  bariutn  chloride  and  magnesium  sulphate  all  produced  an 
incicase  in  peristalsis,  even  when  in}ected  subcutaneously  or  intravenously.  FrankI 
was  unable  to  confirm  McCallum's  claim  that  the  salinee  purged  aft«r  intravenous 
injection. 

Magnesium  Sulphate  {Epaom  Salt)  ordinarily  occurs  in  small, 
acicular,  alowly  efflorescent  crystals,  containing  about  fifty-one  per 
cent,  of  water  of  crystallization,  soluble  in  their  own  w^ght  of  water 
at  ordinary  temperatures.    The  taste  is  bitter,  saline,  and  nauseous. 

PhysioIoglaU  Action. — Epsom  salt  ia  a  most  active  hydragogue 
cathartic,  producing  very  large  watery  discharges  without  causing 
any  irritation  of  the  intestines. 

Injected  into  the  blood  stream  magnesium  sulphate  is  a  violent 
poison  depressing  the  heart  *  (Curci,  Recke,  Hay,  and  Matthews  and 
Jackson),  paralyzing  respiration  and  producing  anesthesia  (Matthews 
and  Jackson  and  Meltzer  and  Auer).  According  to  Meltzer  and  Auer, 
when  locally  applied,  it  destroys  the  conductivity  of  nerve  trunks. 
It  has  been  injected  into  the  subarachnoid  space  for  the  production 
of  surgical  anesthesia  (Haubold  and  Meltzer).  These  effects  are 
probably  due  to  the  magnesium  ion. 

Ordinarily  magnesium  sulphate  is  not  absorbed  from  the  intestines 
in  sufficient  quantities  to  produce  any  symptoms  except  purgation, 
but  recorded  cases  show  that  the  drug  is  capable  of  acting  as  a  violent 
general  poison.  Christison  reports  a  boy,  ten  years  old,  killed  by  twi) 
ounces,  without  the  induction  of  purgation.  W.  Sang  reports,  a,s 
caused  by  four  ounces  of  Epsom  salt  in  a  very  concentrated  solution, 
burning  pain  in  the  stomach  and  bowels,  great  dyspntea,  and  collapse, 
with  dilated  pupils,  muscular  relaxation,  and  finally  coma,  ending 
in  death,  without  purging  or  vomiting.  In  J,  H.  Neale's  case  the 
symptoms  were  violent  enteritis,  with  most  alarming  heart  depression, 
from  which,  however,  the  patient  recovered. 

Magnesium  sulphate  is  very  largely  used  when  it  is  desired  to 
deplete  or  to  promote  absorption  through  the  bowels,  as  in  dropsies: 
or  to  relieve  congestion  of  the  bowels  themselves,  as  in  enteritis  or 
colitis;  or  when  it  is  necessary  to  soften  down  fecal  accumulation, 
as  in  obstinate  constipation.  M.  Luton  affirms  that  ten  centigrammes 
(1.53  gr.),  administered  hypodermically,  usually  provoke  several 
watery  stools;  but  the  practice  seems  to  us  a  very  doubtful  one. 

Sodium  Sulph.\tk  {Glauber's  Salt)  occurs  in  six-sided,  very 
efflorescent,  striated  prisms,  which  finally  crumble  into  a  white  powder. 
It  acts  like  magnesium  sulphate,  but  is  more  powerful;  it  is,  however, 
little  used  on  account  of  its  extremely  nauseous  taste.  It  b  the  chief 
active  principle  of  many  natural  purgative  waters  which  are  so  useful 
in  chronic  gastric  and  other  abdominal  catarrhs  with  constipation. 

*  Af«>nlin|C  1*>  Curci  ?(inHll  <lofln  rlpvBI«  lliv  bLoul-pE^fBUr*  by  slimulntinjc  l\vf  vuiMiJulttr 
Ofntrf. 


CATHARTICS 


Sll 


The  coinbinution  of  two  ounces  of  sodium  phosphate,  one-half  ounce 
of  sodium  sulphate,  and  one-half  drachm  of  potassium  iodide,  taken 
in  full  laxalive  doses,  well  diluted,  upon  rising,  is  often  very  efficient 
in  such  cases  as  are  benefited  by  Carlsbad  waters. 

Sodium  PHOSPHATE.^The  disodiura  hydrogen  phosphate  (Na,- 
HPOJ  occurs  in  colorless,  transparent  crystals,  which  effloresce 
and  become  opaque  on  exposure.  It  is  soluble  in  5.5  parts  ol 
water,  and  has  a  saline  taste,  closely  re.wmbling  that  of  common 
salt.  In  large  doses  it  is  a  mild  saline  purgative,  but  as  such  is 
not  at  present  very  much  employed.  Sodium  phosphate  is  a  very 
useful  remedy  in  chronic  injantile  diarrhita  with  intestinal  indigestion, 
especially  as  it  occurs  in  bottle-fed  subjects.  It  appears  to  have  a 
specific  action  upon  the  liver  and  also  upon  the  intestinal  glands  in 
general,  so  that  it  is  often  of  great  service  where  there  are  habitually 
chalky  stools  or  white  fluid  motions,  and  in  many  cases  of  green  stools. 
In  chronic  hepatic  torpor  and  in  catarrhal  jaundice  it  is  often  used 
with  great  advantage,  and  it  seems  sometimes  of  value  in  Ulhcmia. 

In  188S  Haig  affirmed,  as  the  result  of  his  experimenta,  that  Bodium  phosptiale 
has  very  pronounced  efTect  in  iniTeasing  tlie  excrellons  of  uric  ai^id.  In  a  subse- 
quent paper,  however,  he  slated  tliut  if  the  phosphate  contain  any  sulphate,  or  if  it 
be  in  the  form  of  the  acid  phosphate,  or  meet  with  an  acid  in  the  stomacli  which 
should  make  it  on  acid  phoapliate,  il  has  no  power  in  increasing  uric  acid  excretion; 
wi  that  it  aeems  to  us  that  ot  present  we'  cannot  consider  sodium  phoephate  as 
baving  distinct  relations  with  uric  arid  excretion. 

TARTARIC  ACID. 

Tartaric  acid  occurs  as  a  white  powder  or  in  large,  hard,  trans- 
parent, ax-sided  prisms,  which  arc  pyro-electric  and  phosphorescent 
when  rublied  in  the  dark,  are  nearly  free  from  odor,  have  a  very 
sour  laste,  and  are  very  soluble  in  water.  In  the  shops  the  acid  is 
almost  always  kept  in  the  form  of  powder.  Tartaric  acid  is  the  aiid 
■  >f  the  grape,  and  occurs  in  grape-juice  as  potassium  bitartrate.  When 
the  juice  imdergoes  fermentation  and  alcohol  is  developed,  the  acid 
salt,  not  being  soluble  in  the  newly  formed  menstruum,  precipitates, 
collecting  as  a  dark  mass  in  the  wine-casks,  whence  it  is  sent  into 
commerce  under  the  name  of  argol  or  tartar. 

Physiological  Action. — In  powder  or  concentrated  solution  tar- 
taric acid  is  a  very  decided  irritant,  capable  of  producing,  when  taken 
internally,  violent  cesophageal  and  gastric  burning,  vomiting,  and, 
it  may  be,  fatal  gaslro-cnteritis.* 

Munch  finds  that  when  tartaric  acid  or  citric  acid  ia  given  it  soon  appears  in 
the  urine.  H.  Dence  Jones  hai^  found  ihat  txith  citric  acid  and  tartaric  acid  cause  a 
pronounced  increase  in  the  acidity  of  the  urine  of  persons  taking  them,  and  are  apt 


>  Cue  nported  is  tlic  Brii.  Mrd,  Jouni.,  tai  June.  1803.  In  Hliich  ths  (uppoanl  iloK  wu  oruF 
hu»dml  oikI  eiihly  fminif,  i^yiiiproms.  iliiirrhipa,  vidtMit  AttdomiaiJ  paina  becominjc  oidi^  ukI 
muTT  rnflfk^l.  fHtUoni^l  hy  (r^-rr.  Lic-lihuni,  cituI  ntenTli  nn  (tie  *pvpiilh  day.  At  llie  nulDpAy  vinlml 
iaSBianulion  vl  iIif  wIiuIf  oI  ilic  Kuinj-iuieaiioiil  Inwt  wiu  (oumI. 
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hIho  to  give  rise  to  the  presence  of  free  uric  aejil  in  (he  excretion,     t'nforlunately. 

Jones  did  nol  alteinpl  lo  determine  whether  the  iiifreaHed  aridity  was  or  wsm  not 
due  to  the  presence  of  the  vegetable  acid  in  the  urine.  It  is  probably  partially  burnt 
up  in  the  body  and  partially  eliminate}  by  the  kidneyH. 

Concerning  the  pIiyHiologica!  action  of  the  iherupeutic  doscM  of  tanurif  acid  we 
liai'e  no  definite  information.  Ceneral  clinical  experience,  in  accord  with  (he  experi- 
ments of  Bobrick  (fjuoled  from  Hunemann),  wlio  found  l.hul  very  large  doses  render 
the  heart's  ac'lion  weaker  and  slower,  indicates  titat  the  drug  is  u  very  feeble  cardiac 
deprensanl . 

Therapeutics. — Tarliiric  acid  itaelf  is  used  only  /or  the  purptjse 
of  miikinfi;  effervescent  salta,  in  combination  with  the  bicarbftnate  of 
aoda.  The  salts  It  forms  with  the  alkalies  are  mildly  cathartic,  more 
gentle  in  their  effects  and  more  pleasant  to  take  than  the  sulphates. 

Potassium  bitartrate  is  actively  diuretic  as  well  as  cathartic  and 
is  considered  among  the  diuretics  (see  p.  535). 

Potassium  and  Sodium  Tartrate  (Rockelle  .Salt)  is  made  by 
the  addition  of  sodium  carbonate  to  a  solution  of  i>otaHsiuni  bitartrate. 
It  is  soluble  in  1.2  parts  of  water,  and  has  a  slighlly  saline  taste.  It 
is  a  mild  saline  purgative,  decidedly  less  efficient,  but  much  less 
offensive  to  the  palat-e,  than  mafmesium  sulphate. 

The  most  agreeable  means  of  administering  this  salt  is  in  the  form 
of  the  Seidlitz  -powder  (Pulvis  effervescens  compositus).  This  comes 
in  two  packets;  the  whit*  paper  contains  aliout  thirty-five  grains  of 
tartaric  acid,  the  blue  paper  forly  grains  of  sodium  bicarbonate  and 
two  drachms  of  Rodielle  salt.  When  they  are  taken,  the  powders  are 
dissolved  separately,  the  solutions  added,  and  the  whole  drtmk  while 
effervescing.  One  pair  of  powders  is  the  usual  dose;  but  not  rarely 
even  Iwo  pair  will  fail  to  purge. 

Toxicology.-  There  arc,  we  lielieve,  but  three  fatal  cases  of  tar- 
taric acid  jioi.sonine  on  record:  one  rept>rted  by  Devergie,  one  by 
Taylor,  in  which  death  took  place  nine  days  after  the  ingestion  of  an 
ounce  of  Ihc  poison  dissolved  in  half  a  pint  of  water,  and  one  in  which 
lialf  (in  ounce  of  ihe  acid  was  supposed  to  have  liecii  taken.  The 
trcattnt'iit  of  tartaric  acid  poisoning  consists  in  the  free  e.\hibitiun  of 
niagnesia,  of  lime,  of  potassium  or  sodium  carlmnate,  or  of  any  article, 
such  as  soap,  containing  an  alkali  in  a  suitable  shape,  which  may  l« 
at  hand.    The  after-treatment  is  that  of  toxic  gastro-enteritis. 

CITRIC  ACID. 

Citric  acid  is  the  acid  nf  leraon-  and  lime-juice.  It  occurs  in  rhom- 
boidal  prisms,  of  a  sour,  idmosl  corrnsivc,  taste,  extremely  soluble  in 
water.    Lemon  juice  contains  from  seven  to  nine  per  cent,  of  citric  acid. 

Official  Preparations: 

Aeidum  Citricum 5  to  10  grains  (0.3-n.fi  Urn.). 

Linionis  Suecus J  lo  1  lliiidouncc  <I3-30  C.c). 

Synipus  Acidi  Citrici  (I  per  c«nt.) Used  ae  a  vehicle. 

Liquor  Magiietiii  Ciiratis 8  fluiilouncpH  {'2W  C.c). 

Potjissii  atras 20  lo  ;J0  grains  (1.3-2.0  Gm.). 

Ljijuor  Potaaali  Citratis  (8  percent.) i  to  I  fluidonncc  (15-30  C.c), 


Physiological  Action. — Citric  acid  in  concentrated  form  ia  actively 
irrilftnt,  but  less  so  than  tartaric  acid.  Serious  poisoning  by  it  la 
very  rare,  and  we  know  of  bul  one  recorded  fatal  case  (H.  Kionka). 

In  Klonka's  case,  a  girl  in  order  to  produce  abortion  took  an  unknown  quantity 
of  citric  acid,  and  was  broitght  dying  into  the  boxpitut  wi(h  (be  only  clinical  record 
that  Bbe  bod  vomited  greally.  Nine  tbousand  four  bundred  and  Qfty-two  grains  of 
citric  acid  were  collected  from  tier  gaatro-inteatinol  tract.  Marked  evideui%s  of 
violent  gastrillB  were  present,  with  gross  evidencen  of  hepatic  degeneration.  In  (lie 
experiments  of  Moa^s  citric,  acetic,  and  tartaric  acid  were  found  to  have  very  little 
influenee  on  frogs  unless  in  large  quantities. 

Hugo  Schuiz  states  that  citric  acid  is  an  active  antiseptic,  a  five- 
per-cent.  solution  lieing  sufficient  to  preserve  small  pieces  of  meat 
for  two  weeks;  one  part  in  a  thousand  was  fatal  to  paramecia. 

Therapeutics. — Lemon-juice  is  a  valuable  remedy,  but  how  or 
why  it  acts  is  at  present  entirely  unknown.  Neither  citric  acid  nor 
any  of  its  known  salts  act  in  disea.<i«  as  does  the  juice  of  the  fruit. 
The  chief  and  most  important  use  of  lemon-juice  is  in  the  cure  and 
prevention  of  scurvy.  During  the  diseaae  three  or  four  ounces  may  be 
given  three  times  a  day.  As  a  prophylactic  against  the  diaeaae, 
lemon-juice  is  simply  invaluable;  but  it  is  absolutely  necessary  that 
it  be  of  good  quality.  In  ncule  rkeii>iuUi.sin,  benefit  may  lie  derived 
from  the  free  use  of  lemon-juice,  as  originally  proposed  by  Keea,  of 
Liondon,  One  or  two  ounces  of  it  may  be  given  four  or  five  times  a 
day;  but  it  is  certainly  less  efficacious  than  the  alkalies.  In  catarrhal 
jaundice  and  in  habitual  torpor  of  the  liver  the  free  administration  of 
lemon-juice  often  aids  in  effecting  a  cure.  In  fevers,  lemonade  is  n 
very  refreshing  and  useful  refrigerant  drink. 

The  neutral  citrates  are  the  mildest  of  the  group  of  saline  laxatives. 
The  only  one  which  is  used  to  any  ponsiderable  extent  as  a  laxative 
is  the  magnesium  citrate,  although  both  the  sodium  and  potassium 
salt  possess  some  laxative  powers.  (For  a  study  of  potassium  citrate 
see  p.  535.) 

Solution  of  Magnesium  Citrate  is  prepared  by  putting  into  a 
strong  bottle  a  syrupy  solution  of  magnesium  citrate  containing  an 
excess  of  citric  acid,  adding  potassium  bicarbonate,  and  corking 
tightly.  On  account  of  its  agreeable  taste  and  effervescence,  this 
preparation  is  much  used  as  a  purgative.  It  is  similar  to  magnesium 
sulphate  in  its  action,  but  is  less  efficient,  more  likely  to  gripe,  and 
more  irritating.  It  ought  not  to  be  used  in  inflammatory  affections  of 
the  bowels. 

MERCURY. 

The  only  preparations  of  mercury  which  are  used  as  purgatives 
are  calomel  and  blue  mass.  Of  these  the  first  is  by  far  the  more  active, 
and  indeed  is  the  only  one  which  can  be  rehed  upon  to  purge. 

The  chief  interest  in  the  purgative  action  of  mercurials  centres  in 
Ihe  question  ;vs  Lp  their  influence  upon  the  liver.  Clinically,  there 
3:1 
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seems  no  room  for  doubt  that  the  mercurials,  Hud  perhaps  some  other 
cathartics,  are  capable  of  increasing  the  bile  in  the  intestiual  tract, 
especially  in  certain  conditions,  as  that  known  as  biliousness  or 
hepatic  torpor  in  which  this  excretion  ia  lacking,  Aa  the  whole  trend 
of  modern  pharmacological  investigation  tends  to  show  that  the 
mercurial  has  no  effect  upon  the  Uver  to  cause  an  increase  in  the 
secretion  of  bile,  it  is  probable  that  the  action  of  this  group  of 
remedies  is  a  sort  of  mechanical  one,  perhaps  to  cause  a  contrac- 
tion of  the  gall  bladder  and  the  expulsion  of  its  contents  into  the 
intestinal  tract. 

It  does  not  seem  necessary  to  re\'icw  in  detail  the  large  number 
of  investigations  concerning  the  action  of  drugs  upon  the  flow  of  bile. 
A  complete  reference  to  the  older  hterature  upon  this  subject  may  be 
found  in  the  13th  edition  of  this  book.  Suffice  it  to  say.  for  the  present 
purpose,  that  it  seems  to  have  been  demonstrated  by  Stadelmann  and 
his  pupils  that  neither  calomel  nor  any  of  the  ordinary  cathartics 
distinctly  increase  the  secretion  of  bile. 

As  a  result  of  much  invejiiigation  and  n>iilroverHy  h  see.RiB,  to-day,  well  cstab- 
lished,  iltat  the  number  of  substuticeii  which  produce  an  increased  secrefion  of  hilp 
IB  comparolively  small  and  docs  mil  include  uny  of  I  he  cuthartirs.  The  moet  acli\'c 
MtimiilanI  of  biliary  necretion  in  bile  itself.  Sodium  »i1icylate  also  seems  n'ell  calah- 
liehed  as  a  biliary  at  imutant  ahhough  inferior  in  power,  and  according  to  Kionka 
aodiuin  bennoatc  and  colchicin  also  inrrcuse  llie  biliary  flow. 

The  older  invent igat ions  ou  ihia  subject,  are  open  to  Berious  objections.  For 
instance,  Rutherford,  who  found  a  nmrked  increase  in  the  biliary  flow  as  aresult 
of  a  eonsidenible  number  of  sulwtances,  mixed  bile  with  his  dnigii  to  facilitate 
absorption,  iguontnl  of  the  fact  that  the  bUe  itself  was  a  powerful  stimulant  to  the 
secretory  activity  of  the  li\'er. 

Roaenbcrg  found  tliat  in  di^  sodium  salicylate  increased  the  quantity  and 
diminished  the  consistency  of  the  bile;  that  turpentine  had  u  flight  Hlimulant 
power;  while  the  CarUbad  salts  seemed  to  decrease  rather  llian  incrmse  the  biliary 
flow.  Neutral  oils  had  a  much  greater  power  of  stimulating  biliary  secretion  than 
any  other  food  or  drugs,  with  the  single  CKCepiion  of  oxgall. 

Studelniann,  in  a  series  of  appat^nily  careful  experiments  on  dogs,  found  thai 
water,  whether  hot  or  cold,  had  no  influence  upon  the  amount  or  fluidity  of  the 
bile.  Alkalies,  including  the  sodium  chloride,  sulphate,  bicarbonate,  and  phue- 
pliale,  and  many  putiu«tiiim  salts,  arliliciul  C-arlsbod  salts,  Epsom  salts,  and  many 
other  alkaline  sails,  never  caused  any  distinct  increase — indeed,  in  most  of  them 
there  was  apparently  a  lessening — in  the  secretion  of  the  Uver.  Purgalivea,  in- 
cluding gamboge,  jalap,  convolvidin,  rhubarb,  aloes,  podophyltin.  calomel,  etc., 
were  equally  without  distinct  elTect.  Diarrhtra  of  itself  had  no  iidluence  on  the 
amount  of  bile.  Atropine  very  distinctly,  pilocarpine,  alcohol  and  olive  oil  less 
difltinclly.  liaisened  the  flow  of  bile.  Antifebrin,  antipj-rine,  caffeine,  santonin, 
and  oil  of  turpenline,  had  a  feeble  eholagogic  action.  The  only  substances 
which  were  found  to  possess  any  certain  or  powerful  influence  in  increasing  the 
flow  of  bile  were  the  salicylates,  bile  itself,  or  hiie  sails. 

Those  facts,  determined  in  the  lower  animals,  seem  to  hold  true  also  for  man. 
In  a  case  of  biliary  (islula.  PfufT  and  Balcli  fotmd  tliat  the  biliary  secretion  varied 
extraordinarily'  and  inexplicably;  that  it  was  apparently  not  affected  either  by 
calomel  or  corrosive  sublimate;  that  salol  increases  the  watery  flow  and  the  solids 
of  the  bile  distinctly;  but  that  oxgall  lind  a  \-ery  remarkable  elTect,  increasing  the 
amount  of  the  bile  as  well  as  the  percentage  of  its  solid  contents,  the  biliary  acids 
being  especially  thrown  off  in  extraordinary  quantity.  On  (lie  other  hand,  in  a 
eimilar  case,  Wm,  Bain  reached  the  conchmion  that  Kissingen  and  Carlsbad  water. 
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L'UODyniin,  sodiutn  bciuoale  and  eodium  Bslicylalc  ioereuBed  buLh  the  amouTif  uF 
bile  and  its  Bolidii  while  podophj^um  reain  increased  the  ciulid  liut  iiul.  llic  fluid 
portion  of  the  bile. 

Therapeutics. — A  mercurial  purge  is  especially  indicated  by  the 
congeries  of  symptoms  known  as  biliousness:  a  heavily  (.-oated  tongue, 
bitter,  disagreeable  taste,  severe  hetidache,  depression  of  spirits,  loss 
of  appetite,  slight  nausea,  and  light-colored  passages.  It  should  be 
borne  in  mind  that  one  or  several  of  these  symptoms  may  be  absent 
in  any  individual  case.  Of  nil  single  indications  for  the  use  of  calomel, 
the  occurrence  of  poUer's-clay-calored  passages  is  the  most  important; 
and  if  such  stools  exist,  and  do  not  depend  upon  an  organic  cause, 
repeated  small  doses  of  the  mercurial  should  be  given,  whether  there 
be  constipation  or  diarrhiwi. 

In  bilious  fever, — i.e.,  malarial  fever  with  congestion  of  the  liver, — 
a  mercurial  purge,  or  several  mild  mercurial  purges,  will  often,  by 
exciting  Iheadinn  "f  the  hepatic  gland,  beof  great  service  in  preparing 
the  way  for  nr  aiding  in  the  action  of  quinine.  In  catarrhal  jaundice, 
mercurials,  on  the  whole,  offer,  we  think,  the  moat  frequently  success- 
ful mode  of  treatment.  It  is  evident  that  in  such  cases  calomel  does 
good  not  merely  by  its  cholagogue  influence,  but  even  lo  a  greater 
extent  by  its  antiphlogislic  power,  no  doubt  lessening  the  viscidity 
of  the  secretions  and  abating  the  inflammatory  action  in  the  hepatic 
ducts.  In  many  instances  it  is  well  to  exhibit  the  mercurial  in  purga- 
tive doses  to  start  with;  but  the  main  reliance  is  to  be  placed  in  the 
continuous  exhibition  of  small  doses  of  the  drug  until  the  gums  are 
rendered  slightly  sore.  Anything  like  profuse  salivation  is,  of  course, 
lo  be  avoided.  In  dyxcntrnj  of  an  acute  sthenic  type,  calomel  acts 
as  an  antiphlogistic  and  as  an  alterative,  not  only  lo  the  liver,  but  to 
all  the  intestinal  glands.  It  is  possible  that  it  acts  also  as  a  bactericide, 
since  N.  P.  Wassilieff  has  found  that  although  it  has  no  effect  in  check- 
ing the  action  of  the  digestive  ferments,  it  has  a  very  pronounced 
influence  in  stopping  putrefactive  changes  in  food  by  killing  the 
organisms  which  produce  such  changes. 

RESINOUS  CATHARTICS. 

As  already  stated,  most  of  the  cathartics  of  this  group  are  intensely 
irritant  and  belong  to  the  old  class  of  drastic  purgatives;  many  of 
them  are  capable  of  causing  fatal  gastro-enteritis.  Euonymus  and 
Ifptandra  are,  however,  comparatively  mild  in  their  action.  The 
group  is  characterized  by  containing  irritant  resins  for  their  active 
principles,  these  resins  are  usually  glucosidal  and  more  or  less 
closely  related  to  each  other  in  chemical  as  well  as  physiological 
proi>erties.* 


*  CraiDQ  oil.  which  □»  iic«>u(if  of  ilo  imtaut  pmpcrlica  i«  dinically  relaled  lo  thi»  tnmp.  >■ 
Dontidend  unJvr  Lhc  bead  of  ctlhjLiiic  oils. 
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JALAP. 

The  tuberoufl  root  of  Exogonium  Purga,  a  convoivulaccous  vine 
growing  in  Mexico.  Jalap  comes  into  the  market  in  two  forms:  one, 
that  of  the  younger  roots,  which  are  sold  undivided;  the  other,  that 
of  the  old  roots,  which  are  brought  into  the  market  in  transverse  or 
longitudinal  slices  and  in  pieces.  The  first  variety  consists  of  very 
hard,  irregularly  globular,  brittle  roots,  about  the  size  of  a  fist,  or 
smaller,  and  often  slashed  with  vertical  incidons,  made  for  the  pur- 
pose of  facilitating  dryiiij;.  Jalap  contains  a  resinous  glucoside 
convolvulin  and  a  smaller  quantity  of  another  resin  which  appears  to 
be  identical  with  scammonin.  The  Pharmacopcela  requires  that  it 
contain  not  less  than  7  per  cent,  of  resin. 

Offldil  Preparations: 

JaUpa 10  to  20  grains  (0.6-1.3  Cm.)- 

Reaina  Jslape 2ta4  grains  (0.12-0.25  Cm.). 

PuIviB  Jalap«c  Compoaituu  (Jalap  35,  Potas- 
sium Bitartraf*  65) J  to  1  dnwhm  (2-4  Gm.). 

Physiological  Action. — Upon  dogs  and  horses  jalap  (StilI4)  is 
eud  to  act  as  a  powerful  hydragogue  cathartic,  and  in  overdoses  as  a 
gastro-intestinal  irritant.  Its  active  principles  are  absorbed,  since 
Cadet  de  Gassicourt  produced  diarrhcea  in  dogs  by  the  free  application 
of  jalap  to  the  shaven  skin,  and  J.  Miiller  found  the  resin  in  the  blood 
of  dogs  to  which  he  had  given  it.  StillS,  however,  asserts  that  it  does 
not  impart  its  purgative  properties  to  the  milk  of  nursing  women, 
and  that  in  man  it  is  not  absorbed  by  the  skin.  In  man  jalap 
produces  free  hydragogue  catharsis,  often  with  nausea;  or,  if  in 
overdoses,  violent  vomiting  and  purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  desirable 
to  produce  large  watery  stools.  It  is,  however,  very  rarely  used 
alone.  A  favorite  combination  with  many  practitioners  is  of  it  and 
calomel.  In  the  form  of  the  compound  powder  jalap  is  very  frequently 
used  with  great  advantage  in  ascites  and  also  in  other  forma  of  general 
dropsy.  It  is  believed  when  given  in  this  way  to  exert  some  influence 
upon  the  renal  functions:  for  very  many  cases  the  proportion  of 
potassium  bitartrate  in  the  official  compound  powder  is  too  small. 

COLOCYNTH. 

The  fruit,  deprived  of  its  rind,  of  Citrullus  Coiocynthis,  or  bitter 
cucumber,  a  vine  growing  in  South  Africa,  Japan,  Syria,  Egypt, 
Turkey,  the  islands  of  the  Grecian  Archipelago,  etc.  The  fruit  is  a 
round  gourd,  from  two  to  four  inches  in  diameter,  of  a  whitish  or 
pale  yellow  color.  It  occurs  in  the  market  with  or  without  its  rind. 
The  pulp  is  dry  and  membranous,  whitish,  and  contains  the  acfivr 
purgative  gluraside  cutocynthin.  first  discovered  by  Herl>crger. 
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Official   Preparations : 

Eitrnclurn  Coloeyntliidis , . .  .3  to  li  gmiiia  {O.J-0,3  Gm.). 

Exiraftum  Colocyni  hidia  CoitipOBltura  (Ex- 
tract of  Colocynlh  16,  Purified  Aloea  50, 
Rghlh  of  Scammon)'  14.  Cardamom  6, 
Soap  14). 1  loa  pfrains  {«,()6-0.2  Om.), 

Piluls  Catbarlkffi  Compositic  (eoclii  pill 
contains  Compound  Estract  of  Oolncynth 
0.08  CiDi..  Calomel  0.06  Gm.,  Reiiin  of  Jalap 
0,02  Gm.,  Camboge  0,01.5  Gm.l ...    1  to  S  pilU. 

Pilulne  Calliarlicie  VegetabileH  (each  pill  con- 
tains Compound  Exliuct  of  Colocynth  O.Ofi 
(iru..  Resin  (if  Jiilup  0,02  Gm.,  Rc^in  of 
Podophyllum  0.015  Gm.,  Extract  of  Lep- 
landra  0.015  Gm..  Ejclracl  of  Hyowyamus 
0.03 Gm., Oil  of  Peppermint  0.015 Gm.) 1  to  3  pilla. 

Colocynth  in  large  dose  is  an  irritant  hydragogue  cathartic,  capable 
iif  destroying  life,  and,  according  to  Orfila  and  Schroff,  acting  upon 
the  lower  animals  as  upon  man.  Christison  records  the  death  of  a 
woman  twenty-four  hours  after  taking  a  tea.spoonful  and  a  half  of 
the  powder.  Roques  chronicles  a  fatal  result  produced  by  less  than 
a  drachm  of  the  powder  in  decoction,  but,  on  the  other  hand,  narrates 
a  case  in  which  three  drachms  failed  to  kill  (Husemann),  and  W.  A. 
Rolfe  reports  recovery  after  a  quarter  of  .in  ounce  of  the  powdered  drug 
in  which,  although  pregnancy  existed,  abortion  was  not  produced. 

Administration. — It  should  not  be  used  in  dropsy,  and  is 
employed  almost  solely  in  combination  with  other  purgatives. 

SCAMMONY. 

A  resinous  exudation  from  the  root  of  Convolvulus  Scammonia,  a 
vine  growing  in  Syria.  It  is  said  to  be  obtained  by  cutting  off  the 
root  obliquely  about  two  inches  from  the  origin  of  the  stems,  and 
catching  in  shells  the  few  drachms  of  milky  juice  which  exude  from 
each  root-  From  these  shells  it  is  emptied  into  a  vessel  and  allowed 
to  concrete-  It  occurs  in  pieces  of  various  sizes  of  a  browniah-green 
color  and  a  peculiar  odor  like  that  of  old  cheese.  Scammonin,  the 
active  resin  of  scammony.  is  Iwlieved  to  be  identical  with  jalapin, 
originally  separated  by  Mayer  from  male  jalap,  and  closely  allied  to 
c-onvolvuUn  of  true  jalup.  Therapeutically  scammony  acts  like  jalap, 
but  is  somewhat  more  irritating.  It  is  almost  solely  used  in  combina- 
tion with  other  cathartics,  and  on  account  of  its  frequent  adulteration 
should  be  given  in  the  form  of  the  resin  (Resin.^  Scammoxii).  Dose, 
from  two  to  five  grains  (0.13-0.3  Gm.). 


PODOPHYLLUM. 

The  rhizome  of  Podophyllum  peltattum.  or  May-apple,  a  perennial 
herb,  growing  in  the  Northern  and  .Middle  United  .'^late8.  Podophyl- 
lum occurs  in  simple  or  branched,  cylindrical,  brownish  pieces,  about 
the  thickness  of  a  goose-quill,  smooth  or  wrinkled  longitudinally, 
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often  obscurely  marked  with  the  scars  of  leaf-scales,  and  furnisher! 
with  numerous  rootlets  or  their  remnants  attached  to  the  lower 
Burfaoe.  The  taste  is  bitterish,  acrid,  and  nauseous.  The  rhizome 
contains  the  alkaloid  berbcrinc,  but  the  purgative  power  resides  chiefly 
in  podophyllotoxin*  of  Podwyssotzki.  although  it  is  probable  that 
there  are  other  purgative  substances  in  the  rhizome,  especially  an 
uncrystailizable  resin,  podophylloresin. 

Podophyllum  is  a  rather  slowly  acting,  but  very  thorough  cathartic, 
whose  large  dose  either  in  man  or  in  most  of  the  domestic  animals 
produces  violent  purging,  with  great  pain,  and  often  with  vomiting; 
the  symptoms  ini'rea»ing,  If  the  dose  have  been  sufficient,  to  excessive 
hypercalharsis,  with  bloody  stools,  great  prostration,  and  death.  It 
i.-^  flaid  to  act  when  given  liypodermically.  A  child  four  years  old  wa.'t 
killed  by  an  unknown  amount.  The  symptoms  were  ref)eated  vomit- 
ing, slight  purging.  colla]),se,  and  finally  coma,  ending  in  epileptiform 
convulsions  (T.  G.  Morton).  An  infant  twenty-two  months  old 
recovered  from  four  grains. f 

Official  Preparations; 

Resina  Podophylli ^  to  \  grain  (O.OOfi-O.OI  Gm.). 

Pilulffi  Podophylli,  Belladonna!  el  Capoici 

(Eac'li  }  grain  of  llesin) 1  pill. 

Muidoxlracliuii  Podophylli 8  minims  (O.fi  Cc). 

In  therapeutic  doses  it  is  believed  by  very  many  practitioners  to 
act  especially  upon  I  he  liver,  anil  is  nmch  used  in  acute  a>n»tijiatiun 
and  in  so-calleil  bitiunn  ntt(ifk».  A.s  ten  or  more  hours  are  usually 
required  for  its  action,  it  should  not  be  combined  with  quick  cathartics. 
With  calomel  it  acts  very  well.  The  only  preparation  that  should  be 
used  is  the  resin  or  podophyllin. 

ELATERIUM. 

A  substance  deposited  by  the  juice  of  the  fruit  of  Ecballium  Ela- 
terium,  or  squirting  cucumber,  a  native  of  Greece,  but  cultivated  in 
England.  In  the  interior  of  the  ovate  fruit  is  an  elastic  sac,  which 
contains  the  seeds,  and  at  ripening  becomes  so  distended  with  juice 
that  when  the  fruit  falls  off  the  vine,  and  the  support  is  removed  from 
the  stem  end,  a  rupture  occurs  at  the  latter  position,  and  the  liquid 
with  the  seeds  is  forcibly  projected.  The  medicinal  principle  is  said 
to  lie  contained  only  in  this  inner  juice.  In  order  to  avoid  loss,  the 
fruit  is  picked  with  a  piece  of  the  stalk  adherent  to  it  before  ripening, 
and  is  opened  by  slicing.  KlaUrium  occurs  in  light,  friable,  slightly 
incurved,  greenish-gray  cakes  about  a  line  lluck.  The  ta.sle  is  acrid 
and  bitter,  the  fracture  finely  granular.     Owing  to  the  variability 


•  PodophyUotosin  wik«  bdlevad  by  ll*  iliirijverer  in  Iw  ranipowd  ot  pirrtpudophyirin  in  niin> 
binttliiili  will]  f^i'ii/n/tltjiir  odd,  L*1at  i^lifrniirnL  rF94*Bri'lL«  iliJlCdlr.  IkuWfVpr,  Ihat  fhc'V  nub- 
iiian<w*Brpi)rr<iiii[Kk-kTi4,»  pradufl1i>.  PodoplLylluioKjn  »ijp«<ar,<  tub«H^'p'y  irnlpni,  iictiv«cHltuu-iJc, 
jinJ  Kan  l*rij  u^>l  Ji,  jiiclicLiie  in  ri*we»  tii  oue-fifleenlh  df  a  Ktam.  Aenirdui^  to  J,  Neubenivr 
lArrh.  /.  Erper.  I'nlh.  ei.  I-'harvn..  ISW).  Kxviiij,  i(  raiiw<  ifi  the  lower  mmmaU  violpiit  puritina  und 
iw\'crv  nrptirili*.  wiTh  ftlt  ut  Ihp  arterial  piTvcutr  auil  ilp&rh  rmtn  FJili(lllr,1Ji>li, 
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of  commercial  elaterium,  the  U.  S.  PharmacoptEia  now  recognizea 
(tnly  the  active  principle,  Elalerin,  which  was  first  separated  in  a 
pure  state  by  Morries.  It  crystallizes  in  colorless,  shining,  rhombic, 
six-sided,  odorless  tables,  of  a  very  bitter  sharp  taste  and  neutral 
reaction. 

Official  Preparations: 

Elftterinum A  to  i"!  grain  (3-5  Milligm.). 

Triluratio  Ekterini  (10  per  oenl.) \  grain  (0.03  Gm.). 

Physiological  Action. — Locally  applied,  elaterimn  is  a  very  de- 
cided irrilaMt .  producing,  accurding  ti>  Fereira.  ulcerations  in  the 
fingers  of  those  who  handle  the  fruit  and  prepare  the  drug  for  market. 
When  taken  internally,  it  acts  on  man  as  a  most  powerful  hydragogue 
cathartic. 

Kohler  has  proved  that  in  animals  elaterium  is  absorbed,  even 
when  given  by  the  mouth,  since  he  fouiul  it  in  the  urine  of  poisoned 
dogs  and  rabbits. 

Therapeutics. — Elaterium  is  certainly  the  most  efficient  of  all  the 
hydragogue  cathartics,  producing  in  properly  regulated  doses  the 
freest  evacuations  with  comparatively  little  pain  and  irritation  and 
is  much  used  in  the  treatment  of  general  dropsij  or  ascitvs.  Aa,  how- 
ever, its  action  is  very  exhausting,  great  care  .should  be  exercised 
not  to  give  it  in  loo  large  doses,  and  also  to  support  the  strength  of 
the  patient  during  the  period  of  purgation,  and  afterwards,  by  alco- 
holic stinmlants.  easily  dige.'^ted  nutritious  food,  and  appropriate 
hygienic  measures.  In  the  latter  stages  of  ilmjisy  the  injudicious 
use  of  elaterium  may  cau.se  a  fatal  exhaustion.  For  the  a8,serted 
power  of  elaterium  in  increasing  the  intestinal  elimination  of  urea 
we  have  been  unable  to  find  authority.  Clinical  experienra  has, 
however,  demonstrated  the  value  of  elaterium  in  uremia.  In  order 
to  deplete,  elaterium  has  been  employed  in  various  diseases:  but  this 
use  is  not  to  be  encouraged,  and  especially  when  there  is  any  gastro- 
intestinal irritation  or  inflammation  are  the  salines  much  preferable 
to  elaterium. 

Elaterium  is  without  doubt  capable  of  destroying  life,  but  we 
know  of  but  one  recorded  death. ^that  of  a  woman  in  whom  two  and 
two-fifths  grainy  of  the  extract  of  elaterium  and  sixteen  grains  of 
rhubarb  caused  uncontrollable  vomiting  and  purging,  ending  in  a 
fatal  gaatro-enteritis.* 

OAMBOOE. 

A  gum  resin,  obtained  in  Siam  by  breaking  off  the  leaves  and 
young  shoots  of  the  tree  known  as  Garcinia  Hanburii  and  catching 
in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles  consist 
of  hollow  bamboos,  the  juice  hardens  into  cylindrical  casts,  striated 
externally,  and  with  a  central  cavity  due  to  the  lo.ss  of  substance  in 
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drying.  This  is  the  so-called  pipe  gamboge.  Gamboge  in  soi^i  occurs 
in  irregular  masses.  Gamboge  is  a  hard,  resinoid  substance,  of  a 
brittle,  often  conchoidal  fracture,  of  a  deep  reddish-orange  color  on 
exposed  surfaces,  more  yellowish  when  freshly  broken,  affording  a 
bright  yellow  powder,  insoluble  in  water,  with  which  it  forms,  however, 
a  bright  yellow  emulsion.  It  has  little  or  no  taste,  but  when  chewed 
produces,  after  a  time,  an  acrid  sensation  in  the  fauces. 

Physioloslatl  Action. — Gamboge  acts  upon  man  as  a  violently 
irritant  cathartic.  On  the  lower  animals  it  has  a  similar  influents, 
but  Schaur  and  Orfila  state  that  when  in  large  dose  it  often  fails  to 
purge,  producing  rapidly  fatal  gastro-enteritis,  so  intense  as  seemingly  ' 
to  paralyze  the  bowels.  According  to  Daraszkiewicz  and  to  Schaur, 
in  order  for  gambogic  acid  to  act  as  a  purgative  the  presence  of  bile 
in  the  intestine  ib  necessary.  Schaur  and  Richter  afhrm  that  gamboge 
upon  raw  siu^aces  acts  simply  as  an  irritant:  further,  Gmelln  and 
Tiedemann  assert  that  they  have  found  its  principles  in  the  urine; 
it  may  therefore  well  be  that  solution  by  the  alkaline  fluids  of  the 
intestines  is  necessary  for  its  purgative  action.  Lewis,  Abeille,  and 
Ferriar  state  that,  when  given  in  certain  ways,  gamboge  acts  as  a 
decided  diuretic.  If  this  be  true,  absorption  of  its  active  principle 
must  occur.  Hchaur  was  not  able,  however,  to  detect  it  in  the  urine 
of  persons  or  of  animals  taking  it.  Even  when  he  injected  large  quanti- 
ties of  it  into  the  blood  of  dogs  he  failed  to  End  it  in  the  urine,  although 
he  did  obtain  a  rednoid  substance  which  he  believes  to  be  a  derivative. 

Gamboge  is  so  irritant  that  it  is  used  in  practical  medicine  only 
to  give  sharpness  to  purgative  combinations.  The  full  purgative 
dose  would  be  from  two  to  five  grains  (0.13-0,3  Gni.). 

Epontmus,  or  Wahoo,  Ihe  hark  of  EuonyrnuB  atropurpureus,  contains  a  glu- 
coeidal  resin,  euoni/min,  which  is  slated  to  have  a  digitaiia-like  action  on  the  heart. 
Wahoo  was  found  by  Noel  Paton,  whea  given  to  dogs  in  amall  dose,  to  increaae 
greatly  the  eliniinalion  of  urea  and  uric  acid,  and  by  Rutherford  to  be  in  large  dose 
an  active  cholagogiie  in  dogs.  In  man  ita  eRecta  are  often  ntoet  happy  in  cases  of 
habitttal  constipation  and  hepatic  torpor.  It  acts  very  slowly  and  purges  only  moder- 
ately. The  dose  of  the  extract  (Fluid extractum  Euontui)  is  eight  minims 
(0.5  C.C.);  of  its  extract  (Extractusi  Euonymi)  (the  best  preparation),  two  to 
four  grains  (0.13-0,26  dm.):  in  cases  of  dyapepgia  it  may  be  repeated  with  good 
results  two  or  three  limes  a  week. 

Lbpta-Vdra. — The  rhixome  and  roots  of  Veronica  virginica,  when  pven  in  a 
fresh  state,  are  apparently  cathartic,  but  in  their  officinal  dried  form  are  mild  and 
lean  certain.  The  active  principle  seems  to  be  the  glucoaide  Uplandrin.  Leptandra 
is  believed  by  various  practitioners  to  have  special  cholagogue  properties,  and  in 
Rutherford's  experiments  upon  dop  ihe  impure  resin  acted  feebly  upon  the 
liver.  The  U.  S.  Pharmacopceia  recognises  the  Suidentract  (FLUiDEXTii.\rTrM 
1,ept.\.s"dhO.     Dose,  one-half  to  one  fluidrachm. 

CATHARTIC  OILS. 

Ordinary  oleic  ucid  has  a  mildly  laxative  effect  and  for  this  reason 
olive  oil  and  soap  arc  occasionally  employed  in  the  lighter  forms  of 
constipation.    The  closely  allied  bodies,  however,  known  as  croton- 
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oleic  afid  and  riciuoleic  add  are  actively  purgative.  Apparently  the 
oils  themselves,  i.e.,  ihe  glycerides  of  these  acids,  are  not  citthartic. 
only  the  free  add  Ijeing  active.  In  the  case  of  croton  oil  there  is 
present  with  the  oil  a  certain  amount  of  free  crotonoleic  acid,  the 
drug,  therefore,  acts  quickly  and  also  exercises  its  irritant  action 
upon  the  stomach.  In  the  case  of  castor  oil,  however,  the  free  acid 
is  not  naturally  found  and  the  remedy  becomes  active  only  after 
saponification  which  takes  place  in  the  intestinal  tract;  therefore  it 
acts  more  slowly  and  has  no  irritant  effect  upon  the  stomach. 

CASTOR  OIL. 

A  fixed,  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from  the 
seeds  of  Ricinus  communis,  a  shrub  native  to  India,  by  expression. 
The  seeds  are  slightly  warmed  before  being  put  under  pressure,  so 
as  to  liquefy  their  contained  oil;  and  the  crude  oil  obtained  from  them 
is  boiled  with  a  small  amount  of  water,  so  as  to  coagulate  its  albumi- 
nous impurities.  Castor  oil  is  remarlcable  for  being  soluble  not  only 
in  ether,  but  also  in  alcohol.  The  caslor-oil  seeds,  or  beans,  as  they  are 
commonly  called,  contain  an  acrid,  violently  poisonous  principle,  ricin.* 

Physiological  Action.— Castor  oil  acta  upon  the  human  organism 
as  a  mil'd  but  decided  purgative,  producing  copious  fluid  fecal  dis- 
charge.^.  and  in  overdoses  sometimes  vomiting,  and  always  purging 
freely.  The  bulk  of  the  castor  oil  is  ricinolein,  a  glyceride  of  rieinoleic 
acid,  which  appears  to  be  the  purgative  principle,  and  to  be  absorbed; 
at  least  Canvanef  affirms  that  in  children  castor  oil  sometimes  purges 
when  rublied  upon  the  skin  of  the  abdomen,  and  when  taken  into 
the  stomach  it  has  been  known  lo  exude  from  the  skin.  J  Buchheim. 
although  he  submitted  the  passages  produced  by  the  oil  to  care- 
ful chemical  manipulation,  failed  to  detect  it  or  any  derivatives. 
According  to  the  experiment  {quoted  by  Htill^)  of  Hale  upon  himself, 
half  an  ounce  of  castor  oil  injected  into  a  vein  produces  maluise. 
nausea,  faintness,  anxiety,  and  general  dulness  and  depression, 
without  purging. 

Therapeutics. — On  account  of  the  mildness  of  its  action  and  a 
special  property  of  soothing  an  irritated  bowel,  castor  oil  is  constantly 
employed  whenever  it  i.s  desired  simply  to  evacuate  the  intestinal 
canal;  not  so  much,  however,  in  chronic  constipation  as  when  a 
temporary  action  is  alone  required.  In  various  inflammatory  or 
irritative  affections  of  the  alimentary  canal,  castor  oU  ta  often  of  the 
greatest  service.     This  is  especially  seen  in  the  acute  diarrkieas  and 


*  Thfre  hrnnp  hav?  ei^u^tiJ  ilealli  in  Ihe  Evilult,  The  pyiiiiilDniF,.  whicli  tin  niiL  usually  Ofiiiic  on 
uiitil  tnjtn  ivnf  lo  five  liourn,  are  -^verv  atHLomiiml  pnin,  violent  vDiintirig  ami  purginfE.  wLicli  ahvr 
Ei  liiav  (nay  bcivmp  bloody,  oaEJap^^^,  ^ipveiv  uiu^iclilikr  Qnimpr,,  (vid  *,wturinfE  l^kin,  cunlFncI"!! 
fF9lum>,  ihir?t.  ri:BLleHiii,'<tf.  uni\  tnioll  ntpid  pul^.  Afrcr  dtfath,  ujleiiiv  rc*ijkr9--<  &aii  even  abrBrtJiui 
of  [hft  pivmach  Ami  of  Ihe  Anmll  inlpsline  are  found,  .^fler  Ihe  ptoinaeh  and  larne  ialpsline  hnvp 
been  IhoroiiiEhly  wo^heil  out  willi  WBm>  watfr.  Ihe  rreatment  of  CB-*itor  bean  poi><dEiinii  in  llml  ibf 
toiicgarttnmiileriii-", — nnrnelyH  The  uw  of  odluiii,  feeche,i,  ice.  demulwnt  drinks,  Gdimler-irriTalMMi, 
Bic.    See  Robert  and  SLilliiiftrk  (.Hrtieiieri  I'harmnk.  Intl.  lu  DotbU,  iii.). 

!Sse  H.  Meyer  H"!'.  I  Erprr.  PaUuil.  u.  Pharni.,  1800,  vwiii.). 
Waid'f  cose  (tmidon  i\frd.  Gni„  \,  377). 
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even  in  the  chronic  enteritis  of  children,  but  also  holds  good  in  the 
diarrhaaa  and  dysenteries  of  adults.  La  chronic  pseudo-membranoua 
colitis  we  have  seen  very  excellent  results  from  the  long-continued 
daily  use  of  the  oil. 

CROTON  OIL. 

The  fixed  oil  obtained  from  the  seeds  of  Croton  TigUum,  a  euphor- 
biaceous  shrub  of  Hindostan  and  other  portions  of  Southern  Asia. 
This  oil  is  quite  viscid,  varies  in  color  from  a  pale  yellow  to  a  dark 
reddish  brown,  and  has  an  acid  reaction.  Its  taste  is  hot,  acrid,  and 
extremely  persistent;  its  odor  faint,  but  peculiar.  Croton  oil  consists 
chiefly  of  the  glycerides  of  ordinary  fatty  acids,  but  contains  also 
crototwleic  acid,  which  has  been  supposed  to  be  its  pure  active  princi- 
ple, but  is  stated  by  Dimstan  and  Boole  to  be  a  mixture  of  inactive 
oily  acids  with  a  powerfully  vesicating,  resinous  substance,  croton-resin. 

Therapeutics.^Locally  applied,  croton  oil  is  an  intense  irritant, 
producing  upon  the  skin  an  eruption  which  is  at  first  papular  but  in  a 
very  short  time  becomes  pustular.*  (See  Counteh-Ibbitants.) 
Administered  internally,  croton  oil  produces  in  man  and  in  most  of 
the  lower  animals  violent  purging,  with  severe  griping,  and  is  capable 
of  causing  a  fatal  gastro-enteritis.  Its  action  on  the  intestine  is 
probably  in  part  local  and  in  part  through  absorption.  In  the  experi- 
ments of  Hertwig  (quoted  by  Stills)  and  of  Buchheim,  purgation  did 
not  follow  the  injection  of  the  oil  into  the  veins  of  animals;  but  Con- 
well  obtained  a  result  contrary  to  this,  and  there  is  considerable 
testimony  that  its  external  use  in  man  is  sometimes  followed  by 
purging  (Stillt^),  and  even  by  fatal  results, t  The  experiments  of 
Kobert  and  of  Hirschheydt  seem  to  prove  that  crotonoleic  acid  is 
both  the  purgative  and  vesicant  active  principle:  it  exists  in  the  oil 
combined  with  glycerin.  It  is  believed  that  the  glyceride  is  slowly 
decomposed  in  the  intestines,  and  that  the  acid  which  is  thus  set  free 
acts  progressively.  Certainly,  Hirschheydt  found  that  pure  crotonoleic 
acid,  which  has  appeared  in  commerce,  is  not  a  practical  purgative, 
ten  milligrammes  being  very  uncertain  in  their  effects,  while  large 
doses  are  prone  to  produce  excessive  gastro-intestinal  irritation. 
Injected  into  the  blood,  crotonoleic  acid  was  found  to  be  an  exceed- 
ingly active  depressant  to  the  circulation.  The  amount  of  free  cro- 
tonoleic arid  in  croton  oil  increases  very  markedly  with  age.  On  this 
account  old  croton  oil,  with  an  acid  reaction,  acts  much  more  harshly 
than  does  the  recent  neutral  or  nearly  neutral  oil,  and  should  be 
rejected  for  internal  use. 

Therapeutics. — Croton  oil  is  chiefly  used  in  practical  medicine  in 
mania,  afxiplexfi.  or  other  diseases  in  which  there  is  difficulty  in 
administering  a  cathartic.  It  is  also  given  in  cases  of  very  obstinate 
constipation  when  less  active  remedies  have  failed.  It  is  the  one 
cathartic  employed  when,  as  in  some  brain  diseases,  it  is  desired  to 
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revulse  by  the  itit«stines.  The  dose  is  one  drop,  in  etnulaion,  or  by 
simply  placing  it  upon  the  tongue.  In  overdoses,  croton  oil  is  a 
violent   poison. 

Toxicology. — Although  in  small  amounts  croton  oil  causes  such 
severe  symptoms,  yet  in  larger  quaotitiea  it  has  failed  to  produce  as 
serious  results  as  would  Iw  naturally  expected.  It  Is,  however,  very 
possible  that  in  at  least  some  of  the  recorded  cases  the  oil  was  adul- 
terated. Cowan  has  reported  a  case  (Husemann)  of  a  child  four  years 
old  who  recovered  in  two  days  from  a  teaspoonful  of  croton  oil  taken 
on  a  full  stomach;  Adams  [Husemann)  saw  recovery  in  an  adult  after 
the  ingestion  of  a  drachm;  and  Ihe  case  is  recorded  of  a  woman  who 
took  about  an  ounce,  was  vomited  forty-five  minutes  afterwards  widi 
luusturd,  and  finally  recovered.  The  minimum  fatal  dose  is  not  known, 
and  probably  varies  greatly.  A  child  aged  thirteen  months  was  killed 
by  a  quantity  believed  not  U-  exceed  three  minims.  Giaeomini 
(Still^)  reports  a  case  in  which  .i/enty-four  grains  of  the  drug  proved 
fatal  in  as  many  hours:  although  there  were  but  four  stools,  the 
patient  presented  the  symptoms  of  general  collapse,  preserving 
consciousness  to  the  last.  A  Httle  less  than  two  drachms  haa  caused 
vomiting  and  death  without  purging.* 

The  treatment  of  croton-oil  poisoning  is  purely  symptomatic. 
Opium  should  be  given  to  lessen  the  purging,  demulcent  drinks  lo 
lessen  the  irritation.  If  collapse  develops,  cardiac  stimulants  should 
be  admiuislered  hypodermic  ally  and  bodily  temperature  maintained 
by  the  application  of  external  heat. 
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FAMILY  IV.-DIURETICS. 


While,  strictly  speaking,  the  terni  diuretics  refers  to  those  drugs 
which  increase  the  flow  of  urine,  in  this  chapter  are  included  not  only 
these  but  also  drugs  which  are  used  for  the  purpose  of  aHecting  the 
mucous  membrane  of  the  urinary  tract. 

Effect  of  Water.^The  quantity  of  urine  excreted  depends  to  a 
great  extent  upon  the  volume  of  the  blood.  Any  agency,  therefore, 
which  tends  to  make  the  blood  more  voluminous  increases  the  (juantity 
<if  urine,  unci,  on  the  other  hand,  those  influences  which  make  the 
blood  more  concentrated  diminish  it.  For  this  reason  when  other 
glands  of  the  body  are  abnormally  active,  especially  the  bowel  and 
skin,  because  of  the  excess  of  fluids  escaping  through  these  channels, 
the  quantity  of  urine  is  diminished,  and  vice  rersa,  a  diminution  in 
the  activity  of  the  sweat  glands  tends  to  the  production  of  diuresis. 
Cooling  of  the  surface,  therefore,  by  checking  the  skin  secretions, 
increases  the  quantity  of  urine.  These  facts  must  be  borne  in  mind 
in  using  diuretics.  Certain  drugs,  for  example  pilocarpine,  may  be 
made  to  act  either  as  diaphoretics  or  as  diuretics  by  alterations  of 
the  temperature  of  the  patient's  surroundings. 

Of  still  greater  importance  is  the  introduction  of  water  into  the 
system  either  by  having  the  patient  drink  freely,  or  by  the  injection 
of  physiological  salt  solution.  Either  of  these  measures  in  a  healthy 
organism  leads  to  a  marked  increase  in  the  quantify  of  the  urine 
excreted. 

A  matter  of  great  importance  in  this  connection  is  the  effect  of 
the  ingestion  of  water  upon  the  elimination  of  the  solid  constituents 
through  the  urine.  .Although  some  of  the  older  investigators,  notably 
Bocker,  failed  to  obtain  any  increase  in  the  total  amount  of  nitro- 
genous material  ehminated  through  the  use  of  water,  the  preponder- 
ance of  testimony  is  so  strong  that  it  must  be  considered  as  proven 
that,  in  ordinary  conditione,  not  only  the  total  bulk  of  urine  but  also 
the  quantity  of  solid  matter  is  increased  by  the  administration  of 
water.  Whether  this  increase  of  urinary  solids  betokens  a  more  active 
metabolism,  or  whether  it  merely  indicates  a  washing  out  of  already 
formed  waste  products,  cannot  be  so  definitely  answered.  Meyer, 
Voit,  and  many  others  maintain  that  the  increase  in  solids  is  simply 
the  result  of  flushing  the  system  and  that,  if  the  administration  of 
water  is  continued,  the  primary  augmentation  of  solid  matter  gives 
way  to  a  marked  decrease  in  the  urinary  nitrogen  after  the  accumu- 
lated products  of  metabolism  have  been  flushed  out.  On  the  other 
hand,  the  experiments  of  Landauer,  and  of  Edsall,  luid  others,  indicate 
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strongly  that,  while  the  solid  matter  eUimnated  u  largely  stored 
up  waate  fnoducta,  there  is  also  a  distinct,  if  slight,  increase  in  the 
destruction  of  protetd  tissues. 

It  is  evident,  from  the  above,  that  water  may  become  a  valuable 
remedy  in  the  treatment  of  many  conditions  of  the  urinary  tract. 
In  the  first  place,  frequently  it  is  useful  for  the  purpoae  of  getting 
rid  of  accumulated  metabolic  poisons.  Thus  it  is  sometimes  of  service 
in  the  treatment  of  uremia,  especially  in  the  more  acute  types.  It 
has,  however,  a  still  larger  field  for  usefulnesa  in  the  excretion  of  the 
metabolic  poisons  giving  rise  to  those  symptoms  commonly  spoken 
of  as  lithenuc, — as  gout,  chronic  rheumatism,  and  the  like. 

Again,  in  caaes  of  auppretsion  of  the  urine,  whether  due  to  the  effects 
of  irritant  poisons  or  hemorrhage,  the  administration  of  fluids  is 
frequently  of  great  service  in  re-estal^hing  the  tirinary  activity. 
In  the  first  cane  by  diluting  the  blood  and  hence  lessening  the  con- 
centration of  the  solu^oD  of  the  irritant,  it  decreases  the  irritation 
of  the  kidney.  In  the  latter  caae  it  leads  to  a  filling  of  the  vessels 
which  have  been  emptied  by  the  loss  of  blood  and  offers,  again,  fluid 
for  the  kidney  to  excrete.  Frequently,  also,  it  is  of  service  to  pre- 
vent irritation  of  the  kidney,  as  in  lithenua,  by  rendering  the  urine 
more  dilute.  In  the  same  way  it  may  be  used  to  make  the  excretions 
more  bland  in  cases  of  irriUUion  of  the  bladder. 

For  medicinal  purposes,  water  may  be  introduced  into  the  system 
through  one  of  three  channels;  the  alimentary  tract,  subcutaneous 
tissue,  or  intravenous  injection.  In  chronic  caaes,  where  the  immediate 
effect  IB  not  a  matter  of  great  moment,  for  obvious  reasons  it  is  gen- 
erally preferable  to  simply  have  the  patient  drink  regularly  large 
quantities  of  fluid.  Where,  however,  the  condition  is  more  serious 
the  fluid  may  Ije  introduced  by  hypodermoclysig.  For  this  purpose 
we  Itelieve  an  0.9-per-(-ent.  solution  of  sodium  chloride  is  the  best. 
This  Hhould  be  warmed  to  a  temperature  of  about  102°  F.  and  injected 
slowly  into  the  subcutaneous  tis.sue,  either  of  the  thorax,  abdomen, 
or  back.  A  fountain  syringe  placed  about  three  feet  above  the 
patient  ordinarily  affords  sufficient  power,  and,  if  the  injection  is 
carried  out  carefully,  from  one-half  to  one  pint  of  solution  may  be 
injected  in  one  part  without  much  discomfort.  If  it  is  desirable  to 
introduce  larger  quantities  the  needle  should  be  withdrawn  and  intro- 
duced into  another  portion  of  the  body.  Needless  to  say  the  operation 
should  be  done  with  strictest  aseptic  precautions.  In  conditions  of 
great  immediate  danger  it  is  sometimes  necessary  to  inject  the  fluid 
directly  into  the  vein. 

The  subcutaneous  or  intravenous  injection  of  physiolopcal  salt 
solution  is  very  largely  used  in  the  treatment  of  conditions  not  directly 
associated  with  kidney  function.  In  cases  of  circulatory  failure  or 
collapse  due  to  the  loss  of  blood  or  surgical  Bhock  it  is  a  measure  of 
great  service,  for  the  purpose  of  maintaining  the  activity  of  the  heart. 
Aa  a  circulatory  stimulant  in  cases  of  essential  heart  failure,  depend- 
ent, for  example,  upon  cardiac  dilatation,  or  in  the  presence  of  cardiac 


depressant  poisons,  the  value  of  the  treatment  is  far  less  certain.  It 
has  also  been  recommended,  by  Delbert  and  others,  in  the  treatment 
of  various  forms  of  poisoning  with  the  idea  that  it  will  hasten  the 
elimination  of  the  poison.  While  Delbert  has  shown  that  with  the 
free  intravenous  injection  of  salt  solution  suprafatal  doses  of  strych- 
nine are  borne  by  the  dog  without  the  development  of  poisoning,  it 
is  probable  that  the  fluid  acts  by  diluting  the  concentration  of  the 
poison  in  the  blood,  rather  than  by  increasing  its  elimination. 

The  chief  indications  for  the  use  of  diuretics  are  as  follows: 

1.  To  maintain  the  action  of  the  kidneys.  It  is  hardly  necessary 
here  to  discuss  the  necessity  of  excretion  to  the  system.  In  various 
kidney  diseases  this  indication  is  very  urgent;  but  as  the  lessened 
excretion  too  often  depends  upon  a  profound  organic  alteration  of 
the  renal  secreting  structure,  it  is  evident  that  very  frequently  diuretics 
must  fail  when  most  needed.  In  the  great  majority  of  cases  in  which 
diuretics  are  used  to  fulfil  the  present  indication,  only  the  mildest  of 
the  class  should  be  employed.  Whenever  there  is  inflammation  of 
the  kidneys,  even  if  it  be  chronic,  irritating  diuretics  should  be  avoided. 
When  lessened  urinary  excretion  is  purely  functional  in  its  origin, 
diuretics  are  often  most  serviceable.  In  fevers  especially  is  it  neces- 
sary to  maintain  the  action  of  the  kidneys;  for  this  purpose  water 
should  always  be  freely  given  during  fever.  The  alkaline  diuretics 
sometimes  may  he  exhibited;  but  the  most  generally  serviceable  of 
all  remedies  of  the  class  in  the  febrile  stale  is  the  sweet  spirit  of  nitre. 

2.  To  evacuate  fluid.  For  this  purpose  hydragogue  diuretics  are 
employed  in  all  forms  of  dropsy, 

3.  To  soothe  and  diminish  irrilation  of  the  genito-urinary  organs. 
The  value  of  water  in  fulfilUng  this  and  the  next  indication  has  already 
been  pointed  out.  By  lessening  the  acidity  of  the  urine  and  rendering 
soluble  the  uric  acid  which  is  present,  the  alkalies  are  equally  important 
in  carrying  out  the  present  and  the  following  indication. 

4.  To  alter  the  urinary  secretion  so  as  to  jTevenl  the  deposition  of 
calculous  material.  Notwithstanding  it  has  been  otherwise  asserted, 
no  practical  measure  has  as  yet  been  devised  of  dissohing  a  calculus 
when  once  formed.  Even  to  alter  the  urine  so  as  to  prevent  further 
deposition  is  probably  impracticable,  except  in  cases  of  uric  acid  or 
phosphatic  diathesis. 

The  diuretics  may  be  divided  into  three  groups:  1,  Those  that 
affect  the  kidney  indirectly  by  increasing  the  amount  of  blood  which 
passes  through  it,  in  other  words  the  circulatory  stimulants;  2, 
those  which  have  a  direct  irritant  or  stimulant  action  upon  the 
kidney  cells — Stimulating  Diuretics;  3,  substances  which  change  the 
osmotic  relations  of  the  blood — Saline  Diuretics.  There  are  also 
included  in  this  chapter  certain  drugs  which  are  used  not  so  much 
for  their  effects  in  increasing  the  quantity  of  the  urine  but  for  their 
local  action  upon  the  mucous  membrane  of  the  urinary  tract — 
.\lterative  Diuretics. 
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STIMULATING  DIURETICS. 

Of  the  drugs  belon^ng  to  this  group  atrophanthus,  apocynum,  and 
caffeine  are  considered  in  the  chapter  on  Cardiac  Stimulants.  Any 
locally  irritant  substance  which  passes  out  through  the  kidney  may, 
by  its  irritant  influence,  increase  the  flow  of  urine.  Certain  drugs  of 
this  character,  notably  oil  of  juniper,  have  been  used  to  a  considerable 
extent  as  stimulating  diuretics,  but,  on  account  of  their  other 
properties,  are  considered  elsewhere. 

SQUILL. 

The  bulb  of  Ur^nea  maritima,  a  liliaceous  plant  growing  in  the 
south  of  Europe,  especially  on  the  shores  of  the  Mediterranean.  The 
bulb  varies  in  size  from  that  of  a  child's  head  to  that  of  the  fist,  ft 
is  composed  of  numerous  liiyers  or  scales,  which  separate  when  it  in 
sliced  for  drying.  As  kept  in  the  shops,  squill  is  in  homy  flakes,  of  a 
white  or  red  color,  becoming  leathery  when  wet,  and  having  an  acrid, 
bitter  taste.     It  yields  to  water  and  alcohol  and  also  to  vinegar. 

The  nature  of  the  active  principle  of  squill  has  not  been  established. 
A  number  of  glucosides  have  been  described  by  chemists,  and  Merck 
has  put  upon  the  market  three  substances,  sciilin,  scUlipicrin,  and 
Bcillitoi^n.*  There  is,  however,  no  sufficient  proof  as  to  which,  if 
any,  of  these  substances  represents  the  crude  drug. 

Official  Preparations: 

Scilla I  to  3  grains  (0.06-0.2  Gm.). 

Fluidextractum  Scill» 1  to  3  minims  {0.06-0.2  C.c..}. 

Tinctuiu  Scilla;  (10  percent.) 10  to  20  minims  (0.6-1.2  C.c). 

Acetum  Scilhe  (10  percent.) 10  to  20  minims  (0  6-1.2  C.c). 

Hyriipus  Scillie  (4i  per  cent.) )  lu  I  fluidrachm  (2-1  C.c), 

Syrupus     fkiUe    Compoaittis     (S<|Uill    and 

Senega  each  8  per  cent.,  tarlnr  emelic  i', 

per  cent  )  [Coxo's  Hive  Synip) 1  fluidrachm  (4  C.c). 

Physiological  Action. —  Kidney. — Squill  is  a  stimulant  to  the 
kidneys,  and  in  overdoses  causes  an  irritation  whose  result  is  lessening 
of  the  secretion,  scanty  bloody  urine,  or  absolute  suppression  of  urine, 
according  to  the  amount  of  the  poison  ingested.  Its  diuretic  action 
has  been  noted  in  animals  by  Schroff  and  by  Chiarenti  (quoted  by 
KtiI16),  and  there  can  be  no  doubt  as  to  the  power  that  squill  has  of 
incrcasinp  the  watery  portion  of  the  urine.  We  know  of  no  studies 
upon  its  action  cm  the  urinary  solids.  According  to  Stilli5,  tho  external 
application  of  s^quill  will  produce  its  characteristic  effects  on  the 
system. 

*  FnjnmUller  h***  reported  (Mamorabiiun,  1870,  x^iv,  2S0)  a  leriv^  of  e^iperimflDtii  midfl.  upon 
prnaHiJi  luflermii  fnun  vaiioun  Bilinenti,  with  the  aciUin,  Hillipicrin,  uid  Hillilaiin  of  Merck,  tia 
fuuncl  thvl  hcilhtoxm  in  clo^i  of  0.45  gnin  acted  sa  m  rmther  uncerl»jn  diuretic,  nnd  frequcnlLy 
rau>teit  jti<lilinefw,  hi^arhe,  and  lo»  of  appptiff ;  BCilltn  rtamtd  to  be  devoiil  of  rlmretic  properties; 
while  h  cniinrn^  of  b  .xi^udnn  of  prcilLipicnn  in  water  (one  part  ■□  fifty)  administered  hypodemiirany 
iHimlly  ni'i^iNl  :i  [,'n'Ot  flow  nf  urine,  wlllkntil  c»fber*vil  symptom*  fli.in  r«»nie  ^rnartinr  nt  the  |.lftce 
iif  iii^lioii. 
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Circulation. —It  is  certain  that  squill  rontains  some  substance 
which  acts  similarly  to  digitalis  on  the  heart,  and  that  this  is  to  bo 
found  in  the  extract. 

C,  Lupinski  [ound  that  scillitoiin  ia  a  po-werfiU  stimulant  to  the  peripheral  vagi 
in  the  frog,  causing  Blowing  of  the  pulse,  and  in  certain  doses  diastolic  cardiac  arrest, 
and  in  the  dog  Hluwiag  of  the  heart.  Large  doses  cause  in  the  frog  tetanic  cotilroc- 
tions  of  the  henrt.  He  also  found  tfiat  in  the  dog  large  doaes  finally  paralyse  the 
peripheral  vagi  and  produce  a  rapid  piilae.  The  arterial  preaaurc  la  increased,  partly, 
it  is  afhrmed.  hy  the  increased  cardiac  energy,  and  partly  by  a  peripherally  produced 
vaso-motor  contraption. 

Husemann  aflirms  Cliat  the  extract  has  no  expectorant  properties;  that  it  is  a 
digital iS'likc,  cardiac  stimulant,  and  acts  as  a  diuretic  solely  by  ufFecting  the 
renal  circulation. 

Therapeutics. — Squill  is  a  valuable  remedy  in  dropsy  when  the  con- 
dition of  the  system  is  atonic  and  when  there  is  no  disease  of  the  kid- 
ney. It  may  even  be  used  with  advantage  in  serous  effusion  into  the 
pleura  or  the  pvricardium  dependent  upon  chronic  inflammation  of 
the  membrane,  especially  in  combination  with  calomel.  A  pill  of  one 
grain  (0.06  Gm.)  each  of  squill  and  digitalis  is  very  efficient  in  cardiac 
dropsy;  sometimes  the  addition  of  calomel  is  advantageous.  The 
one  contraindication  to  the  use  of  squill  is  the  existence  of  Bright's 
disease  or  of  acute  irritation  of  the  kidney. 

Toxicology. —In  poisonous  doses  squills  causes  great  abdominal 
pain,  violent  purging  and  vomiting,  lessened  or  almost  suppressed 
secretion  of  bloody  albuminous  urine,  with  slow  pulse,  ending,  it 
may  be.  in  collapse,  convulsions,  and  death.  According  to  Husemann, 
twenty-four  grains  of  squill  have  caused  death. 

The  treatment  of  the  poisoning  consists  in  the  evacuation  of  the 
stomach  and  Iwwels  by  ipecacuanha  and  castor  oil,  if  nature  has  not 
already  fulfilled  the  indication;  the  free  use  of  opium;  the  exhi- 
bition of  large  quantifies  of  water,  for  its  action  on  the  kidneys;  and 
the  usual  measures  for  the  relief  of  gastro-ent.eritis,  if  much  tenderness 
Ije  present.  Early  in  the  poisoning  care  should  be  exercised  in  the 
exhibition  of  alcoholic  stimulants,  for  fear  of  increasing  the  gastric 
irritation;  during  the  stage  of  collapse  they  may  be  imperatively 
demanded,  and  with  their  use  should  be  combined  that  of  dry  heat 
applied  externally,  and  of  the  other  usual  measures  of  relief  during 
collapse. 

Administration.^ As  a  diuretic,  squill  should  be  given  in  solid 
form,  one  or  two  grains  (0.06-0.12  Gm.)  every  three  hours,  the  dose 
being  gradually  increased  until  some  nausea  is  felt. 


SCOPARiUS. 

Scopariua  is  the  dry  tops  of  Cytisus  Scopanus,  or  the  common 
broom-plant  of  Europe,  which  is  cultivated  in  this  country  and  has 
in  some  places  escaped  from  the  gardens.  It  occurs  as  greenish 
twigs,  with  minute  downy  leaves,  has  a  bitter,  nauseous  taste,  and, 
when  bruised,  a  peculiar  odor,  and  fields  its  virtues  to  hot  water. 
34 
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Stenhouse  tiiscovered  in  stroparius  a  neutralized  oryBtallizuble  prin- 
ciple, Scoparin,  which  probably  represents  the  purgative  and  diuretic 
influences  of  the  drug,  and  also  a  liquid  alkaloid.  Sparteine.  (See 
sparteine  sulphate,  page  24S. 

In  overdoses,  scoparius  causes  free  purging,  and  even  vomiting; 
but  as  ordinarily  administered  it  is  an  efficient  hydragogue  diuretic, 
which  is  much  used  in  general  dropsy,  and  is  one  of  the  most  reliable 
remedies  of  its  class.  It  is  best  given  in  decoction, ^ — half  an  ounce 
of  the  tops  in  a  pint  of  water  boiled  down  to  half  a  pint;  of  this  an 
ounce  may  be  given  every  three  hours  until  some  effect  is  produced; 
or  a  6uidextract,  which  is  not  official,  may  be  ^ven  in  half-drachm 
(2.0  C-C.)  doses. 

Mercury. — Many  years  ago  therapeutic  writers,  notably  George 
B.  Wood,  asserted  that  the  combination  of  digitalis,  squill,  and 
calomel  yields  in  the  treatment  of  dropsy,  and  especially  of  cardiac 
dropsy,  diuretic  results  much  superior  to  either  of  the  vegetable 
products  alone;  but  more  recently  E.  Jendrossik  directed  attention 
to  the  great  practical  value  of  calomel  as  a  diuretic. 

The  present  cxpcrimrnLal  evidence  in  regard  to  the  effect  oF  mercury  upon 
diuresis  in  tlie  lower  animals  io  conl.radictory,  \V,  ColinHlein  affirms  that  the  hypo- 
dermic injeclion  of  the  mercurial  produces  very  quick  aclive  diuresis  in  the  rabbit, 
but  Vejun-TjTixle  und  Nelson  tailed  lo  get  n  consiMtent  diuretic  action  either  in  the 
dog,  cat,  or  in  the  rabbit;  as  they  affirm  lliat  'Mliruughoul  all  tlicsc  experiments 
there  were  evidences  of  more  or  less  severe  renal  irriintioii  as  shnwii  by  the  presence 
of  blood  and  casts  and  by  diuresis,"  it  is  probable  that  they  employed  the  calomel 
in  too  large  dol^cs. 

According  to  Brasse  and  Wirth,  wlien  mercury  is  given  liypudermically  in  large 
doso  it  soon  appeura  in  the  urine,  which  is  markedly  increased  in  quanlity;  if,  as 
not  rarely  happens,  the  urine  becomes  albuminous,  excretion  of  mercury  at  imce 
ceases,  albumin  and  mercury  never  coexisting  in  the  urine.  Silva,  experiment iug 
ttith  defibrinalcd  blood,  finds  that  the  addition  of  a  mercuric  salt  causes  the  kidney 
vessels  to  dilate,  the  local  blood-prossuro  to  rise,  and  secretion  to  iiicreiuic.  More- 
over, it  is  certain  that  mercurials  in  excess  cause  desquomotive  nephritis;  so  thai 
it  must  be  concluded  that  these  preparations  either  stimulate  or  irritate  the  renal 
secretory  structure  proportionately  to  the  amount  present.  According  to  Biegan- 
ski,  the  diuretic  effect  is  most  active  after  subcutaneous  injections  and  least  mi 
after  inunctions. 

The  destruction  of  renal  secreting  tissue  by  disease  without  doubt 
interferes  with  the  diuretic  action  of  mercurials,  but  the  fact  remains 
that  in  chronic  parenchymatous  nephritis  with  alarming  decrease  in 
the  secretion  of  urine,  calomel  is  one  of  the  most  effective  diuretics 
known.  In  cardiac  dropsy  it  is  often  very  efficient  in  improving  not 
only  the  dropsy  itself  but  the  condition  of  the  digestive  organs.  In 
some  cases  of  chronic  cardiac  di.sease  the  continued  use  of  minute 
doses  of  the  mercurial  is  very  advantageous,  but  when  it  is  desired 
powerfully  to  affect  the  kidneys  large  doses  of  the  drug  are  required. 
Under  these  circumstances,  we  have  found  the  administration  of  five 
grains  (0.3  Gm.)  of  calomel  every  two  hours  until  fifteen  grains  (I  Gra.) 
in  all  are  taken  to  act  most  happily.    It  is  somelimes,  though  rarely, 
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necessary  to  use  opium  to  check  the  purgative  action  of  the  calomel. 
When  there  is  excessive  debility  some  caution  may  be  necessary  in 
this  use  of  mercurials,  but  we  have  seen  Ufe  apparently  saved  for 
the  time  being  by  the  removal  of  an  acute  suppression  of  urine  in 
advanced  BrigiU's  disease. 

XANTHIN  COMPOUNDS. 

Xanthin,  or  Dioxypurin.  yields  the  following  compounds  which 
are  interesting  therajjeutically : 

First,  Trimelhylxanlkin  or  Caffeine,,  which  we  have  already  fully 
considered.     (See  p.  209.) 

Second,  three  isomeric  dimelhylxantkins: 

1. — Dimethylxanthin.  Theobromine; 

2. — Dimethylxanthin,  Theophyllin  (Theocin); 

3. — Dimethylxanthin,  Paraxanthin. 

DinielkijLcanlhin  or  Theobromine  has  been  chiefly  used  in  the 
form  of  the  sodium  thtobroniine  salicylate,  a  white  powder,  soluble  in 
less  than  half  its  weight  of  warm  water,  and  containing  about  forty- 
nine  per  cent,  of  theobromine.  It  has  been  put  upon  the  market 
as  a  proprietary  remedy  under  the  name  of  Diuretin,  which,  accord- 
ing to  analysis,  contains  from  thirty  to  forty  per  cent,  of  theobromine. 
Attention  was  first  called  to  theobromine  as  a  practical  remedy,  in 
1890,  by  C.  Gram  and  Kouindig-Pomerantz. 

Physiological  Action. — Theobromine  is  rapidly  absorbed,  and 
has  been  shown  by  the  studies  of  Aibanese,  Bondzynskl  and  Gott- 
lieb, and  of  Kriiger  and  Schmidt,  to  be  eliniiualed  in  part  unchanged, 
and  in  part  in  the  form  of  methylxanthin.* 

General  Effectn.—Thv  ordinary  duuc  of  (heobromine  oauseo  no 
distinct  symptoms  in  man,  and  we  know  of  no  recorded  cases  of 
poisoning  by  it,  According  In  I.  M.  J^abiishuikoff  largo  doses  pro- 
duce in  the  lower  animals  a  ijuickening  of  tlio  respiration,  which  is 
followed  after  a  to.\ic  dose  by  intense  dyspnoea,  high  temperature, 
free  salivation,  vomiting,  diarrhcea.  and  excessive  diuresis.  The 
elevation  of  temperature,  which  .sometimes  amounts  to  4''C.,  is, 
according  to  Sabashnikoff,  prevented  by  previous  high  section  of 
the  spinal  cord. 

The  detailed  physiological  action  of  the  drug  has  not  been  worked 
out;    according  to  Kabashnikotl  there  is  increased  irritability  of  the 
motor  area  of  the  cerebral  cortex,  and  upon  the  striated  muscles 
I  the  drug  acts  as  does  caffeine.     The  toxic  dose  lowers  the  arterial 
;  pressure.      {Cohnstcin  and   Bock.)      Colmstein  found   that  the  full 
ftherapeutic  doses  had  no  [wrceptible  influence  upon  the  blood-pres- 
sure, and  in  Bock's  researches  the  pressure  was  only  elevated  occa- 
sionally, the  most  marked  phenomenon  being  great  increase  in  the 

*  The  mearcbn  mBtitioncd  ^liow  rhnr  Ihc  cx»ct  fomi  of  pliminalion.  ov  prvll  u  Ihr,  pcrcvntacB 
of  the  variouE^  educu.  vnriM  in  dilTercni  rpecin  at  nniniaLv,  itnd  wry  probably  in  dirTerent  Lfidivid- 
UAlfl  under  vptvuik  ciminuitances.  In  man.  I'^-mfthyLxBailhin  bctihb  to  be  Ibe  cWiel  educt.  Ibouah 
7-melbyliumbin  fHelpnuanlhin^  hiw  bern  founds  while  in  r»!ihit,i  7-ni'thvKmi'lnii  i^  erpBCiBliy 
pFnlucr«)r 
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frequency  of  the  pulse-rate,  probably  due  to  excitation  of  the  accel- 
erator mechanism  of  Ihe  heart,  since  the  vagi  was  found  to  be  thor- 
oughly active.  As  the  result  of  studies  made  upon  the  isolated  heart 
of  the  mammal,  Bock  believes  the  fall  of  pressure  is  due  to  an  action 
upon  the  cardiac  muscles,  which  decreases  its  elasticity.  He  also 
believes  that  the  rise  of  pressure,  sometimes  produced  by  the  small 
doses,  is  the  result  of  the  increased  pulse  frequency. 

Kidney. — In  the  oncometrical  studies  of  Gottlieb  and  Magnus, 
ihe  increavsed  diuresis  was  accompanied  by  an  increase  of  ths  size  of 
the  kidney.  In  the  chloralized  animal  these  investigators  found  that 
the  increased  diuresis  persisted,  although  the  kidney  v/rs  markedly 
below  its  normal  size, — evidence  that  the  diuresis  is  the  outcome  of 
a  direct  aclion  upon  the  secretive  power  of  the  kidney. 

Therapeutics. — Theobromine  has  been  much  used  as  a  diuretic 
which  is  not  irritant  to  ihe  kidneys,  and  rarely  causes  disagreeable 
symptoms.  It  has  been  given  in  acute  and  chronic  nephritis  with 
excellent  results,  and  has  been  especially  recommended  in  cardiac 
dropsy,  with  the  statement  that  it  increases  the  force  and  regulates 
the  character  of  the  cardiac  beat  when  the  heart  is  weak.  (See 
Masius,  also  Pawinski.)  In  rare  cases  it  acta  unfavorably,  causing 
headaches,  irregularity  of  the  pulse,  vomiting,  diarrhcra,  and  even^ — 
according  to  W.  Schmieden— hematuria.  From  eighty  to  one 
hundred  and  twenty  grains  (6-8  Gm.)  may  be  administered  during 
the  course  of  the  day.  in  capsules  or  solution,  or  hypoderniically. 
According  to  Denime,  to  a  child  six  years  old  twenty  to  thirty  grains 
(1.2-2  Gm.)  may  be  given  in  the  twenty-four  hours. 

AoCRiN  is  a  whit*,  slightly  bitter  powder,  freely  eoluble  in  wal*r,  which  is  said 

10  oousist  of  five  parts  of  thcobnimine  ucetale  and  two  parta  of  Hodium  acetate.  It, 
should  always  be  prescrilx^  in  the  tomi  of  the  powder,  its  solution  not  being  stable. 
hul  should  be  taken  in  dilute  solution  In  doses  of  ten  to  fifteen  graine  (0.6-1 .0  Gm.) 
three  or  four  times  a  day.  In  Mosatipr's  experiments  n^irin  seemed  to  he  more 
irritant  to  the  kidneys  tliaii  (hoobromioG. 

Pakax.vsthis.  We  have  not  much  information  concerning  thia  siitatanee, 
but,  according  to  Uttjscr-Elberfcld ,  it  atls  in  a  manner  similar  to  theocin,  increasing 
the  output  of  uriiutry  solids  ns  much  as  does  that  drug,  but  not  having  nearly  as 
puwerfi^  an  infiuenco  in  the  excretion  of  water  from  the  kidneys. 

Tbkophtli.in  or  Theodn  was  first  ieolatfid  from  the  tea-leaf  by  Kossel,  but  in 
such  minute  (|uantitieB  as  not  to  be  a  commercial  product  until  the  diseovery  by 
Traube  ttial  it  could  be  produced  by  synthesis  resulted  in  its  being  put  upon  the 
market  under  the  name  <>l  thfnrin.  It  is  a  crystalline  aulistance,  soluble  in  one 
hundred  and  scvpnty-nine  parts  of  water  at  18°  C,  in  eighly-five  parts  at  ;t7'C. 

11  wiis  first  brought  [orwari!  by  Minkowski,  as  a  very  active  diuretic,  and  has  been 
reported  upon  by  a  nunil»r  of  German  clinicians.  According  to  C  Poering,  it  is 
about  as  poisonous  aa  caffeine,  but  Doering,  'rhiengcr,  and  Kramer  all  agree  that 
it  is  much  more  active  as  a  diuretic  tlian  to  either  caffeine  or  theobrotnine,  increas- 
ing remarkably  both  the  excretion  of  water  and  solid  matters  from  the  kidney. 
It  has  been  tried  both  in  cardiac  and  renal  droptUs  and  is  found  to  be  very  positive 
in  its  influence.  Not  rarely  theocin  has  produced  disagreeable  symptoms,  the 
most  common  of  which  are  those  of  gastric  irritation;  in  some  cases  severe  vomit- 
ing, headache,  and  general  malaise  have  been  reported;  and  Schlcsinger  in  two 
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csaes  noted  the  ocC'iurenco  of  epileptiform  convuliiionN  afl«r  the  taking  □[  five  doaes 
of  0.2  gramme  of  iheocin.  The  effect  of  theocm  is  also  likely  to  be  temporary, 
the  system  apparently  in  a  nhort  time  becoming  uncuBtomed  to  it«  tise,  so  that  it 
fails  to  cause  diuresis,*  Iw  maximum  efTect  is  commonly  apparent  the  second  or 
third  day  of  its  ingeation.  In  order  to  avoid  gastric  irritation,  it  is  better  to  give  in 
frequent  small  doses  up  to  S  grains  a  day  (0.5  Gm.]. 

SALINE  DIURETICS. 

Under  this  class  are  included  those  aubstunces  which  increase  the 
flow  of  urine  by  altering  the  composition  of  the  blood  rather  than 
by  acting  on  the  kidney  itaelf.  The  present  idea  of  their  mode  of 
action  can  be  clearly  comprehended  only  by  some  conception  of  the 
modern  theory  of  the  actions  of  salts  and  their  ions. 

The  Theory  of  lons.^ — A  neutral  salt  is  a  body  resulting  from 
the  union  of  an  electro- positive  and  an  electro-negative  element 
or  radical.  According  to  the  ionic  theory,  when  a  salt  is  dissolved  in 
water  it  exists  in  the  solution  not  merely  as  a  solution  of  the  neutral 
body  but  is  broken  up  at  least  in  part,  into  its  electro -positive  and 
electro- negative  components.  This  dissociation,  as  it  is  called,  is 
not  the  same  as  the  chemical  separation  of  the  molecule  into  its  con- 
stituent elements,  for  the  solution  does  not  have  the  properties  that 
a  solution  of  these  elements  should  have;  thus,  in  a  dilute  solution  of 
sodium  chloride  we  have  the  positive  ion  sodium  and  the  negative 
ion  chlorine,  but  the  solution  does  not  shinv  any  chemical  signs  of 
the  presence  of  free  chlorine.  The  evidence  for  the  occurrence  of  this 
dissociation  is  based  upon  the  physical  properties  of  the  solutions  of 
the  salts;  for  instance,  the  boilingpoint  of  a  saline  solution  is  increased 
proportionately  to  the  number  of  molecules  dissolved  in  the  .solution, 
but  we  find  that  frequently  the  increase  in  the  Ixjiling  point  is  dis- 
proportionately too  great  to  be  explained  by  the  amount  of  salt 
dissolved,  hence  it  is  beheved  that  the  salt  exists  not  only  as  a  salt 
but  also  as  its  component  ions,  each  of  which  acts  as  a  molecule. 

Many  bodies  do  not  ionize  at  all;  thus  alcohol,  CjHbOH,  does  not 
act  as  as  a  hydroxyl  of  ethyl,  but  acts  as  alcohol.  Generally  speaking 
radicals  do  not  split  into  their  component  elements,  but  the  radical 
itaelf  exists  as  a  distinct  ion;  for  instance,  sodium  sulphate,  Na,SO,. 
dissociates  into  two  sodium  ions  and  one  .SO,  ion.  Again,  in  the  case 
of  potassium  ferrocyanide,  K,Fe(CN)j,  the  ferrocyanide  ion  FeCCN), 
remains  intact,  and  the  poisonous  action  of  the  cyanides  ia  not 
developed. 

Salts  generally  do  not  completely  ionize,  so  that  the  amount  of 
disaociation  which  occurs  will  depend  upon  the  character  of  the  salt 
and  the  concentration  of  the  solution;  generally  speaking  the  more 
dilul«  the  solution,  the  greater  is  the  dissociation.  Therefore  in 
considering  the  effects  which  will  be  produced  by  the  introduction 


*  Albuiflw  brIipvFii  Ihal  fhfi  f&pid  liirailiufiiin  oE  diurr94r<  aflcr  the  jutmioiiilratioTi  of  tli«<ooin 
i*  do*  ia  th«  detxifLT  m  Ih^  renal  cao&licuti  of  ory^tD-k  of  rnmfirliyUanltkin^  bAT^ini;  ^l*  iTOlirf  upon 
iBloiMfopip  »iudi«>.  and  upon  ^he  fact  Thkl  ho  whf  enahWl,  by  injPcdnB:  Urge  qmuititiefl  of  nJins 
Julian  m  tbe  lower  uiimala,  to  mjtiDtuD  Ibe  KtivLty  of  the  dnic- 
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of  B  salt  into  the  blood,  we  have  to  consider  the  action  of  the  positive 
ion,  of  the  negative  ion,  and  of  the  salt  itself;  all  of  these  factors 
are  mutually  concerned  in  what  is  known  as  the  "suit  action. "  There 
are  certain  properties  and  certain  effects  upon  the  eyslem  which 
are  common  to  all  crystallJzable  substances  and  are  spoken  of  as 
"salt  action."  These  effects  are.  to  a  large  extent,  connected  with 
their  influence  on  oamosis. 

In  the  case  of  many  salta  one  of  the  other  ions  may  be  so  toxic  as 
to  completely  overwhelm  the  action  of  the  other  ion  aa  well  as  the 
salt  action,  thus  after  the  administration  of  strychnine  nitrate,  no 
effect  can  lie  i>erceived  except  the  effeit  of  the  strychnine  ion;  and 
with  potaasium  cyanide  the  cyanogen  inn  is  so  extremely  powerful 
that  the  effects  of  the  jMitasaiuniion  are  entirely  masked  and  the  action 
of  the  compound  is  iudistinguirthable  from  that  of  other  salts  of 
hydrocyanic  acid. 

The  effect  of  salt  action  as  mentioned  above,  is  due  largely  to  a 
disturbance  of  the  osmotic  balanoe  between  the  blood  and  the  other 
tissues  of  the  body.  One  of  the  results  of  this  change  is  an  increase 
in  the  flow  of  urine.  This  occurs  because  of  the  greater  volume  of 
the  blood;  for,  if  a  concentrated  solution  of  the  salt  is  introduced  into 
the  blood  stream,  there  is  a  passage  of  the  water  from  the  tissues  of 
the  l>ody  into  the  blood  in  order  to  reduce  the  solution  of  the  salt  to 
a  concentration  isotonic  with  the  normal  bodily  fluids.  If,  on  the 
other  hand,  a  dilute  solution  of  the  salt  is  introduced  into  the  circu- 
lation, a  sufficient  amount  of  water  will  be  retained  in  the  blood  to 
maintain  the  isotonicity.  It  follows  therefore  that  saline  substances 
introduced  into  the  circulation  whether  in  concentrated  or  dilute 
solutions,  tend  to  increase  the  volume  of  the  blood  and  therefore 
to  provoke  diuresis.  Theoretically,  oidy  the  water  and  the  foreign 
salt  should  be  carried  off  in  this  diuresis,  but,  as  a  matter  of  fact, 
it  has  t)een  observed  that  the  kidney  is  apparently  unable  to  separate 
completely  the  constituents  which  go  to  make  up  tlie  urine  and  we 
find  that  the  other  solid  matters  are  also  increased;  therefore,  any 
crystallizable  substance— such  as  sodium  chloride,  potassium  acetate, 
sugar  or  urea— which  is  not  too  highly  toxic  to  be  introduced  into  the 
blood  in  sufficiently  large  quantifies,  will  tend  to  provoke  diuresis. 
But  it  is  evident  that,  if  equi molecular  weights  of  two  salts  are  intro- 
duced into  the  blood  stream  the  osmotic  equilibrium  will  be  most 
disturbed  by  the  one  which  exists  in  the  hlood  in  smaller  proportion, 
or  is  entirely  foreign  to  it.  Therefore  the  salts  of  potassium  are  more 
actively  diuretic  than  the  salts  of  sodium  because  there  is  a  much 
larger  quantity  of  sodium  salts  in  the  blood  than  of  the  potassium  salts. 

POTASSIUM. 

As  moat  of  the  mineral  acid  iona  (except  the  chloride)  are 
physiologically  active,  when  the  pure  potassic  effect  is  desired,  the 
vegetable  salts  should  always  be  given  the  preference. 


I 
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Polassiuin  carbonate,  the  potash  of  commerce,  is  obtained  from 

wood  ashes  and  other  sources.  The  crude  carbonate  occurs  in  the 
form  of  huge  stony  masses  but  when  purified  so  as  to  conform  to  the 
U.  S.  Pharmacopa-iu  it  Is  a  white  granuiar  powder,  very  deliquescent, 
without  odor  aud  with  a  simply  alkaline  taste.  It  is  soluble  in  less 
than  its  own  weight  of  water  but  insoluble  in  alcohol.  It  is  too 
irritant  for  general  use  as  an  internal  remedy. 

Patassiinii  bicarbonate,  whifh  because  less  irritant  is  much  to  be 
preferred  tiierapeutically  to  the  carbonate,  is  in  the  form  of  trans- 
parent colorless  crystals,  not  deliquescent,  slightly  alkaline  in  reac- 
tiiiQ,  soluble  in  about  3  parts  of  water,  almost  insoluble  in  alcohol. 

Potassium  hydroxide  is  usually  found  in  the  form  of  white  or 
nearly  while  semi-translucent  pencils,  very  freely  soluble  in  water 
and  in  alcohol.  It  is  a  very  active  caustic.  It  is  rarely  used  internally 
and  then  only  in  the  form  of  the  solution. 

Potassium  citrate  is  found  either  in  crystalline  form,  or  as  a  white 
granular  powder.  It  is  dehquescent  in  air,  freely  soluble  in  water, 
sparingly  so  in  alcohol.  Its  aqueous  solution  reddens  litmus  paper, 
but  does  not  affect  phenolphthalein.  It  is  the  least  offensive  to  the 
palate  of  all  the  potassium  salts  except  the  tartrates. 

Potassium  acetate,  which  occurs  either  in  crj'stalline  masses  or  as 
a  white  powder,  is  extremely  deliquescent  and  soluble  in  lens  than 
half  its  weight  of  water,  also  freely  soluble  in  alcohol.  Its  solution 
reacts  alkaline  to  litmus,  but  doe^  not  affect  phenolphthalein. 

Potassium  bitartrale,  or  cream  of  tartar,  differs  from  the  other  offi- 
cial salts  of  potassium  in  that  it  is  practically  insoluble  in  water, 
requiring  200  times  its  weight  of  water  (77°  F.)  to  dissolve  it.  It  is 
acid  in  reaction,  and  has  a  pleasant  acidulous  taste.  On  account  of 
the  relatively  large  proportion  of  tartaric  acid  present  it  is  an  active 
hydragogue  cathartic.  (See  p.  .512.) 
Official  Preparations: 

'I'lic  followLiig  are  tbe  official  prepurations  whose  activily  depends  chiefly  on 
the  potaaaium  ion. 

Pot4iflaii  Atetus 15  Lo  30  grains  (1-2  Gm.), 

Potasaii  Bicarbonaa IQ  to  30  grains  (1-2  Gm.). 

Poiaaaii  Bilartras  [Creoin  of  Tartar] 15  to  45  grains  (1-3  Urn.). 

Potasaii  Carbonaa 5  lo  10  grains  (0,3-0.6  Gro.). 

Potasxii  CilritH IS  to  SO  grains  (1-2  Gm.l. 

Poia-tsii  Citrus  Effcrveseeus  (20  percent) 1  lo  2  dradinis  (4-8  Gm.). 

Li'iuor  Potasaii  Cilratis  (8  per  eenl.). J  to  1  fluidotmce  (15-30  C.c). 

Potasaii  Hydro.^dum  (Caiial  ic  Potash]   Not  used  ialcmally. 

Liquor    Poiflssii    Hydroxidi    (5    per    cent.) 

[l,ii]iior  Potiwsa.1) .10  to  20  minims  (0,6-1.2  C.r.) 

Physiological  Action.— Loco/  Action. — Potassium  hydroxide,  like 
other  hydroxides,  is  a  powerful  escharotic,  but  many  of  its  vege- 
table salts  are  more  or  less  irritant.  These  salts  are  also  powerful 
depressants  probably  of  all  of  the  higher  tissues. 

The  mineral  salts  of  potassium  appear  to  be  excreted  imchanged, 
whereas  the  salts  formed  with  vegetable  acids,  as  the  acetate,  or  citrate 
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(except  tbe  bitartrate),  are  apparently  oxidized  in  the  body,  being 
eliminated  as  carbonates.  The  great  mass  of  the  salt  escapes 
through  the  kidneys  but  the  studies  of  Kramer  suggest  that  a  small 
proportion  is  ehminated  by  the  intestinal  glands. 

Alfred  S,  T&ylor,  obtBioed  from  the  urine  of  a  patient  ivho  was  tuking  two 
hundred  and  seventy  grains  oF  potassium  nitrate  daily,  158.7  grainH  per  diem. 
Rnbulcau  found  tliat  potaasiuni  chloride  Imd  no  effect  upon  Ihe  acidity  of  urine. 
but  tbat  if  the  carbonate,  acetate  or  citrate  was  taken  the  urine  bei^me  ulkaLne. 
Aa  the  hkst  two  of  these  are  neutral  salts,  it  is  evident  that  they  are  converted  in 
the  systetn  into  an  alkaline  sail,  in  all  probability  into  a  carbonate. 

Neuro-muxeular  System. — Podocaepow  believed  that  the  action 
of  salts  of  potassium  in  the  frog  is  chiefly  upon  the  muscles,  but  the 
experiments  of  Guttmann,  of  Ringer  and  Morshead,  and  of  Ringer 
and  Murrell,  have  definitely  proven  that  the  brain,  the  spinal  cord, 
the  motor  and  sensory  nerves,  and  the  muscles  are  all  attacked  by 
potassium.  According  to  Ringer  and  Murrell,  the  spinal  cord  and. 
next  to  it,  the  brain  are  the  most  sensitive  to  the  action  of  the  drug. 

Astalfoni  found  that  when  locally  applied  to  the  brain  cortex,  to  the  spinal  i 
cord,  to  the  peripheral  nerves,  or  to  the  miiscleK,  the  salts  of  potassium  produce  a 
very  pronounced  lessening  of  irrilablity.    When  very  weak  soluiion*  were  eniploj-ed 
this  condition  of  dcpreaaion  was  often  preceded  by  one  of  exccmive  irritability, 
but  when  solutions  of  Jive  per  cent,  were  used,  no  such  stage  was  oboervable. 

Circ«in(io7i.  ^Although  there  is  some  evidence  that  in  very  small 
doses  the  potassium  ion  has  a  slight  stimulant  inSuence  upt^n  the 
heart,  it  is  not  yet  proven.  On  the  other  hand,  it  is  quite  certain 
that,  in  full  dose,  potassium  markedly  lowers  the  arterial  pressur*. 
and  in  human  medicine  this  is  the  only  influence  of  the  base  upon  the 
circulation  which  is  clinically  demonstrable.  The  fall  of  pressure  is 
very  largely  due  to  the  direct  action  of  poison  upon  the  heart,  but 
there  can  be  no  doubt  that  the  muscle-fibres  of  the  blood-vessels 
are  also  depressed,  so  that  the  blood -pressure  is  reduced  by  the  con- 
joint depression  of  the  musclc-fi  Ijrcs  of  the  heart  and  blood-vessels. 
This  action  is  shown  by  Dogiel  to  be  a  portion  of  the  wide-spread 
general  muscular  influence  of  the  poison,  the  heart  muscle  and  the 
arterial  muscle-fibres  being  simply  more  sensitive  to  Ihe  influence  of 
potassium  than  are  the  skeletal  and  intestinal  muscles.  The  hearl 
is  usually  arrested  in  diastole  (Podocaepow  and  Guttmann),  aud  as 
pointed  out  by  Traube,  its  muscle  may  be  unable  to  respond  lu 
electrical  stimulation.* 

Traube  asserts  aa  the  result  of  his  experiments  thut,  injected  int«  the  blood  in 
dciaea  of  two  or  three  grains,  potassiutu  nitrate  produces  a  fall  in  the  piilse-rat«  and 
a  rise  in  the  arterial  prescuro.  Aubert  a.nd  Dehn  have  experimented  with  a  number 
of  the  salts  of  potassium,  and  found  that,  with  ihe  exception  of  the  pennangsnalc, 
they  all  act  upon  the  circulation  in  the  manner  just  dcscrilicd.  It  remains  at  prevnl 
writing,  however,  doubtful  whether  the  rise  of  pressure  juat  spoken  of  ts  ft  direct 


*  Tti*  tKiitaaoiu  iufluflD«  of  potBflalum  upon  ilis  hnari  «&«,  wt  bvlisvn,  6m  dUeov«w|  b* 
Bluk  (C  B.  S.  B..  IB3U!.  and  hu  been  ■buacUntly  DoaTirmrd. 
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phenomenOQ  cauaed  by  potaauum.  No  dose  of  a  potaasium  aalt  ever  calls  fortli 
aymptoma  uf  circtilaUjiy  stimulation  train  the  Jiiinian  body.  Further,  Podocae- 
pow  and  also  Aubert  oiid  Delia  affirm  iliat  the  rise  following  the  potassium  injection 
ID  the  animal  usuuUy  lasts  only  three  minuica,  und  tlmt  in  no  cwie  is  the  maxiimuni 
effect  perceptible  for  more  liian  ten  minutes.  Aubert  and  Dehn  further  assert  tliai 
there  is  no  eumulative  action,  the  repetition  of  eroatl  doses  of  the  drug  at  brief 
intervals  leaving  no  residual  effect,  the  pressure  returning  to  the  normal  after  each 
injection,  just  as  though  no  previous  injection  liuil  been  given.  The  corroclneas  of 
this  statement  renmins  doubtful,  since  tiniltnann  luwerlH  that,  there  is  a  gradual 
rise  of  pressure. 

If  there  be  a  rise  of  pressure  produced  by  the  minute  doses  of  pota.<i9iura  it 
would  seem  probable  tlmt  it  is  due  to  an  action  upon  the  blood-veascl  nalla,  since 
Boltaii  found  it  impossible  by  any  dose  to  increase  the  v.-ork  done  by  the  frog's 
heart;  and  in  the  experiments  of  Aslalfoni.  perfusion  of  minute  doses  of  potassium 
through  the  blood-vessels  of  the  kidney  or  of  one  ex.'tected  leg  caused  contraction 
of  the  arterioles. 

The  method  1>y  wliich  the  chiuigcs  in  the  pulse  are  produced  by  the  siuuU  dose 
of  poljissium  also  remains  uncertain.  Traube  afhnns  that  if  the  vagi  be  cut  after 
exhibition  of  potassium,  the  lessened  pubte-nttc  instantly  becomes  rapid,  and  the 
already  increased  arterial  pressure  rises  still  turtlicr.  The  same  observer  also  found 
thai  after  section  of  the  pueumogastrica  sniiiU  doses  of  the  nitrate  produced  ix  full 
in  the  pulse,  with  increased  arterial  pressure;  but  on  u  repetition  of  the  dose  in  the 
some  animal  no  lessening  of  the  pulse-frequency  was  perceptible,  while  each  lime 
the  pressure  rose.  This  seems  to  Indicate  that  the  cardiac  action  of  the  drug  is 
independent  of  the  inlubii/iry  apparatus,  which  is  confirmed  by  the  experiments 
of  Aubert  and  Dehn  upon  atropinized  dogs,  and  the  work  of  Ciut.tmunu,  who  found 
that  vagal  section  had  no  influence  on  the  course  of  the  poisoning. 

According  to  Aubert  and  Dehn,  for  a  few  seconds  before  complete  suspension 
of  cardiac  movements  there  are  irreguLir,  "atonny  "  convulsions,  which  run  tlirougli 
the  heart  in  a  sort  of  peristaltic  manner  with  great  rapidity,  but  have  no  effect  in 
expelling  the  blood. 

The  oteccvations  of  Aubert  and  Dehn,  timl  the  effect  of  potash  is  not  per- 
manent unless  it  is  continued  a  certain  length  of  time,  is  in  accord  with  tliat  of 
Astalfoni,  who  found  in  using  it  locally  that  functional  irritability  could  be  restored 
by  washing  out  the  part  with  a  weak  soliitioo  of  sodiimi  phosphate.  Podocaepow 
and  Guttmann  have  found  that  in  fatal  poisoning  the  eonlraclilily  of  the  cardiac 
miasele  may  be  in  a  measure  preserved  if  the  potassium  had  been  very  slowly 
introduced  into  the  circulation. 


NiUrition. — It  seems  to  be  clearly  demonstrated  that  potassium 
increases  the  elimination  of  nitrogenou.s  matter  with  the  urine  in 
both  health  and  disease.  It  is  well  known  that  polassium  increases 
oxidation  outside  of  the  body  and  its  effect  in  hastening  the  kata- 
bolic  changes  appears  to  be  dependent  upon  its  o."ddizing  power. 

In  an  elaborate  series  of  experiments  upon  himself,  E.  A.  Parkes  found  that 
liquor  polassio  (two  fluidrachms)  when  taken  fasting,  produced  in  from  thirty  U> 
ninety  minutes  an  increased  flow  of  slightlj'  acid  urine  coniaining  the  whole  of  the 
alkali  and  organic  matter  which  differed  in  i]uality  froni  that  ordinarily  found  in 
urine,  and  was  also  larger  in  amount  than  normal.  Golding  Bird  foimd  in  a  dog, 
that  three  drachms  of  potassium  acolaI«  increa-sed  the  uric  acid  about  thirty-two 
per  cent,;  the  urea,  about  sixty  per  cent.;  extractives,  including  kreatine,  kreati- 
niae,  etc.,  about  twenty  per  cent.  Rabuteau  found  that  the  daily  ingestion  of 
seventy-five  grains  of  potassium  cldoride  caused  an  increoi*  of  twenty  per  cent, 
in  the  amount  of  urea  discharged.  Aug.  Dehn  has  also  experimentally  found  that 
the  potaasium  salts  greatly  iucxeaaB  the  elimination  of  urea. 
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The  concluBion  reftched  by  esparitnenlal  rpscarcli  matle  upon  healthy  men 
and  animala — namely,  inrreaseil  Itaaue-cliauge  us  the  result  of  poiaasiiuii  iogestion 
— liBve  been  found  lo  apply  in  diBeoae. 

Id  BJx  ab8er\'al.ionB  upon  Hubjecis  affected  with  what  may  be  termeid  indifTprent 
diseases,  such  as  lead  palsy,  Parkes  found  that  the  urea  was  increased,  and  also 
[he  Hulphuric  ucid,  by  the  use  of  drachm  doeee  of  liquor  poiaasse.  Austin  Flint 
liBS  studied  the  effect  of  potiwHiuni  nitmte  upon  ii  number  of  perwrns  RuflTering  Croin 
vurious  diseases,  and  found  thai  it.  very  greatly  increases  the  aniounl  of  solids 
in  the  urine.  In  rheumatism  Piirkes  found  that  liquor  polaa-up  ini-reaaed  the  elini- 
iiialiou  of  sulphuric  acid,  but  luid  no  dei'ideil  influence  im  llie  uric  acid.  He, 
hiiwever,  used  siu'h  small  iloseH  of  the  drug  an  not  Id  get  ihe  effect  obtftined  in 
jlie  alkaline  Irealnient  of  the  disicaae.  sini-e  he  expressly  slates  llial  the  urine 
remained  ueid, 

Banhani  affirms,  however,  1  liat  as  the  result  ot  a  nerie«  of  analysee  he  hat  found 
tliat  in  uric  acid  diathcHis  not  only  is  there  a  great  increase  of  Ihe  urea  during  the 
use  of  potassium,  bul  id«n  tliat  the  uric  acid,  either  free  or  comliined,  in  the  iirtnt 
is  greatly  diminished.  Baaliam,  remetubering  l.luiit  .Schuuek  Imd  pro%'ed  that,  under 
the  oxidizing  power  of  potassium,  uric  acid  outside  of  the  body  is  converted  into 
oxaluric  acid,  which  in  its  turn  is  readily  nielamorphoeed  into  oxahc  acid  and  urea, 
carefully  examined  the  urine  of  gouty  putienta  taking  the  alkali,  and  found  thai 
not  only  was  the  urea  increased,  but  that  oxahc  acid  also  appeared  as  the  uric  acid 
decreased,  and  tlmt  the  urine,  on  standing,  deposited  crystals  of  ctUcluni  oxalate, 
although  none  of  these  could  be  found  in  it  when  first  voided.  This  research  of 
Baaliam  certainly  seems  to  demonstrate  that  in  uric  acid  diathesis  (he  potasaiuni 
salt  increases  the  oxidation  and  the  ultimulc  metamorphosis  of  tissue. 

Therapeutics. — An    important    use    of    the    vegetable    salts    of 

potassium  i«  in  acute  inflamvialory  rheumatism.  Before  the  intro- 
duction of  the  .lalirylafeR  the  alkaline  treatment  wtis  the  i>est  that 
was  known  for  ceases  of  thoroughly  acute  rheumatism.  This  con«stfl 
in  the  use  of  either  the  acetate  or  citrate  of  potassium  with  or  with- 
out sodium  or  potassium  bicarbonate.  The  medicine  muat  be  giveu 
freely,  an  ounce  to  an  ounce  and  a  half  in  the  day,  in  sufficient  dosei 
to  render  and  keep  the  urine  alkaline.  Opium  may  be  at  the  same 
time  employed  in  as  large  doses  as  are  required  to  relieve  the  pain. 
After  a  few  days,  when  the  violence  of  Ihe  symptoms  has  abated  and 
decided  anemia  appears,  the  exhibition  of  the  drug  should  be  dis- 
continued and  potassium  iodide,  with  tonics,  be  substituted.  In  ciuevi 
Bubacule  from  the  beginning  a  combination  of  the  potassium  iodide 
and  acetate  is  sometimes  very  efficient,  ten  grains  of  the  former  and 
thirty  of  the  latter  being  administered  three  or  four  times  a  day. 
The  potassium  probably  does  good  in  rheumatism  by  lowering  arterial 
action,  by  favoring  oxidation  and  elimination  of  partially  eSet« 
materials,  and  by  neutralizing  excessive  acidity. 

As  depurants,  the  salts  of  potassium  are  very  n.seful  in  various 
diseases.  Attention  has  been  especially  called  by  Golding  Bird  to 
their  value  in  that  class  of  cases  8]x>ken  of  as  chronic  biliousntsi. 
In  chronic  malarial  poisoning,  in  catarrhal  jaundice,  and  in  the  jaun- 
dice of  simple  hepatic  torpor  tliey  are  often  of  tise.  In  uric  add 
gravel  and  uric  acid  calculus  the  vegetable  salts  are  useful  in  check- 
ing the  deposition  of  the  uric  acid,  but  have  no  influence  upon 
calculi  already  formed. 


The  bitartrate  appears  to  differ  from  the  others  vegetable  salts  in 
being  eliminated  unehaaged.  An  ounce  (30  Gm.)  of  it  in  a  pint  of 
infusion  of  juniper-ljerriea,  taken,  in  divided  doses,  during  the  twenty- 
four  hours,  will  very  often  act  most  happily  in  dropsy.  In  acute 
desquamative  Ttephritis,  potassium  bitartrate  is  often  very  serviceable; 
as,  however,  the  avoidance  of  irritation  of  the  kidneys  is  imperative 
in  this  diseusc,  the  infusion  of  juniper  should  not  Ite  used. 

Administration. — As  usually  exhibited,  the  salts  uf  potassium 
are  exceedingly  distasteful.  There  is  no  need  of  this  whatever.  The 
citrate  dissolved  in  lemon-juice  is  enlirely  palatable.  Still  more 
pleasant  is  the  effervescent  potassium  citrate  of  the  U.  S.  Pharma- 
copceia;  this  is,  however,  more  distinctly  laxative  in  its  action  on 
account  of  the  sodium  tartrate  resulting  from  the  reaction  which 
causes  the  effervescence. 

Potassium  Nitrate  {PotassU  NUras),  or  Nitre,  is  ordinary  salt- 
petre. It  occurs  in  more  or  less  perfect,  long,  striated,  semi-trans- 
parent, six-sided  prisms,  with  dihedral  summits,  or  a  white  crystalline 
powder;  of  a  sharp,  saline,  somewhat  cooling  tasle;  containing  no 
water  of  crystallization,  but  decrepitating  when  thrown  on  the  fire, 
from  the  evaporation  of  water  mechanically  retained  in  the  cervices 
of  the  crystals;  soluble  in  3.6  times  its  weight  of  water,  insoluble  in 
absolute  alcohol. 

Physiological  Action. — Potassium  nitrate  is  so  violently  irritant 
that  the  general  effects  of  the  potash  in  it  upon  the  system  are 
lost  in  the  local  symptoms  caused  by  its  overdose.  It  probably 
exercises  a  direct  irrilant  action  on  the  kidney  as  well  as  a  salt  ai'lion. 
On  account  of  these  ]jro|3erties  it  is  vastly  inferior  to  the  vegetal)le 
salts  of  potassium,  as  a  dcpurani,  but  is  still  occasionally  used  as 
a  diuretic  in  cardiac  dropsy. 

Toxicology. — The  symptoms  of  poisoning  by  potassium  nitrate 
are  an  intense  burning  pain  in  the  stomach,  coming  on  in  a  few  min- 
utes after  the  ingestion  of  the  poison,  and  soon  followed  by  violent 
vomiting,  and,  it  may  be,  free  purging,  with,  after  some  hours,  col- 
lapse, great  muscular  weakness,  and  not  rarely  local  convulsive 
tremblings.  The  matters  vomited,  and  even  the  stools,  may  be 
bloody  (Husemann),  Sometimes  the  nervous  symptoms  predominate, 
and  the  purging  may  be  absent:  collapse,  with  slight  vomiting  and 
with  or  without  paralysis  of  (he  lower  limbs,  may  alone  e.xist.  Sup- 
pression of  urine  has  been  noted  in  some  cases.*  After  death,  very 
grave  lesions  are  found  in  the  stomach  and  the  intestines,  such  as 
intense  redness  and  congestion,  and  effusion  of  blood  into  the  sub- 
mucous coat,  and  sometimes  into  the  stomach  itself.  Even  ulcera- 
tion and  corrosion  of  the  mucous  membrane  have  been  observed. 
How  far  potassium  nitrate  acts  upon  the  blood  is  at  present  uncer- 
tain;   Mairet  and  Combemale  assert  that  it  alters  the  red  blood- 
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corpuscles.  Sometimes,  however,  death  baa  occurred,  in  poisoninR 
by  saltpetre,  with  great  Buddenaess.  In  the  only  cases  of  this  char- 
acter, the  record  of  which  we  have  read,  the  dose  has  been  very  large, 
and  it  is  possible  that  the  death  has  been  the  result  of  the  paralyzing 
action  of  the  potassium  upon  the  heart. 

In  the  treatment  of  poisoning  by  saltpetre,  after  the  stomach  and 
bowels  have  been  emptied,  the  usual  means  for  the  relief  of  toxic 
gastro-enteritis  should  be  resorted  to. 

Potassium  Chlorate  {Potassii  Chloras)  occurs  in  white  rhom- 
boidal  plates  of  a  pearly  lustre  or  a  white  granular  powder,  of  an 
acerb  taste,  soluble  in  16  parts  of  water,  insoluble  in  alcohol. 

Oflldal  Preparations; 

Fotanii  Chtoraa Sgnins  (0.3  Om.). 

Trochisci  FotaBsii  Chloratis each  2)  grains  (0.15  Gm.). 

Physiological  Action. — Locally,  this  salt  is  irritant  and  astrin- 
gent. The  physiological  action  of  potassium  chlorate  is  evidently 
dominated  by  the  acid  radical.  S.  J.  Meitzer  found  that  the  injection 
of  three  to  four  minims  of  its  five-per-cent.  solution  produced  imme- 
diate  violent  convulave  disturbances,  with  coma,  and  that  similar 
symptoms  were  caused  by  the  sodium  chlorate,  and  it  is  evident  that 
both  salts  act  directly  upon  the  nerve-cells. 

The  theory  that  potassium  chlorate  yields  its  oxygen  in  the  system 
is  absurdly  untrue.*  The  potassium  chlorate  escapes  unchanged 
chiefly  nith  the  urine,  but  also  in  the  saliva,  and  probably  all  the 
secretions  of  the  body. 

Isambert  found  it  in  the  tears,  the  bile,  the  naHol  mucus,  and  even  in  the  milk 
of  nuraing  women.  Rabut«au,  Isambert  and  J.  von  Mering  have  each  recovered 
from  ninety  to  ninety-Dine  per  cent,  of  the  ingested  salt  from  the  urine.  Indeed, 
Marchand,  in  experiments  upon  the  lower  animals,  asserts  that  he  haa  recovered  all 
of  the  ingested  chlorate  from  the  secretions,  and  we  must  conclude  that  it  praclicallj- 
all  escapes  from  the  body  unchanged. 

Von  Mering  in  one  or  two  instances  in  the  dog  found  a  slight  increase  in  the 
chlorides  of  the  urine  during  the  administration  of  the  chlorate,  and  it  is  possible 
that  a  minute  quantity  of  the  chlorate  does  undergo  deoxidation;  but  it  must  be 
considered  eslablislied  that  any  such  change,  if  it  occurs  at  all,  affects  so  small  a 
portion  of  the  drug  as  not  to  be  worthy  of  consideration. 

The  therapeutic  dose  of  potassium  chlorate  produces  no  sensible 
effects  in  the  system.  Isambert  found  that,  when  taken  by  himself 
in  doses  of  from  two  to  five  drachm.i.  it  caused  salivation,  free  diuresi.s, 
increase  of  the  appetite,  and,  when  not  well  diluted,  gastric  irritation; 
the  urine  continued  strongly  acid,  and  contained  an  excess  of  roaacic 
acid,  uric  acid,  and  the  urates. 

Therapeutics. — There  is  no  systemic  effect  of  potassium 
chlorate  which  justifies  its  use  as  an  internal  remedy.  On  account 
of  its  strongly  irritant  effects  on  the  kidneys  it  should  never  be  used 
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for  its  salt  action  as  a  diuretic,  TKe  only  use  for  which  it  is  suilable 
is  as  a  local  atimulant  in  inflammations  of  mucous  membranes, 
especially  of  the  mouth.  In  the  follicular  or  aphthous  stornatUis  of 
children  *  it  is  almost  a  specific.  In  ordinary  sore  throat,  or  angina 
a  solution  containing  three  to  four  per  cent.  i>f  potassium  chlorate 
with  fifteen  to  twenty-five  per  cent,  of  the  fluidextract  of  rhus  glabra 
is,  as  a  gargle,  most  effective. 

In  chronic  dysentery  and  other  diseases  of  the  colon  it  may  be 
applied  by  means  of  the  large  enemata.  In  hemorrhoids  the  injection, 
when  the  patient  goes  to  bed,  of  half  to  one  ounce  of  its  saturated 
solution,  combined  with  a  few  drops  of  laudanum  to  secure  retention, 
is  often  of  the  utmost  service.  In  stomatUis  it  is  best  employed  in  the 
form  of  the  troche. 

ToxicoIogy.^As  a  poison  it  has  frequently  caused  death. f 
The  smallest  fatal  dose  is  not  known,  but  half  an  ounce  has  killed. 
A  drachm  taken  during  a  night  has  killed  an  infant  a  year  old,  and 
three  drachms  a  child  three  to  four  years  old.  The  symptoms  may 
be  acute  or  subacute.  In  the  rapid  cases  there  have  been  violent 
vomiting,  profuse  diarrhtra.  excessive  dyspnrca,  great  failure  of  the 
heart's  action,  and  marked  cyanosis,  In  the  subacute  cases  the 
gastro-intestinal  symptoms  have  been  severe,  with  generally  vomit- 
ing of  blackish- green  matters  and  distinct  swelling  of  the  liver  and 
the  spleen.  The  urine  is  markedly  lessened  in  quantity,  albuminous, 
often  of  an  opaque  reddish -brown  or  blackish  color,  and  showing 
under  the  microscope  brownish  or  yellowish-brown  tube-casts,  fre- 
quently containing  the  detritus  of  blood- corpuscles.  Hemoglobinuria 
has  been  noticed. I  and  methemoglobin  is  a  common  symptom.  The 
nervous  symptoms  have  been  severe  delirium,  coma,  tonic  and  clonic 
cramps,  and  a  peculiar  stiffness  of  the  extremities. 

Headache,  loss  of  appetite,  violent  pains  in  the  abdomen  and 
other  portions  of  the  body,  and  marked  abdominal  tenderness  have 
usually  preceded  the  Iowa  of  consciousness.  Not  rarely  there  are 
minute  ecchymoses  upon  the  surface  of  the  body,  and  even  more 
frequently  there  is  a  general  jaundice.  In  some  cases  the  patient 
has  ralUed  and  seemed  to  be  on  the  road  to  recovery  when  the  fatal 
relapse  has  occurred. 

After  death  the  blood  is  usually  chocolate-colored,  the  gastro- 
intestinal tract  is  inflamed,  the  liver  and  spleen  are  enlarged  and 
filled  with  the  brownish  debris  of  red  blood-corpuscles,  the  bone- 
marrow  and  the  brain  are  often  similarly  colored,  while  the  mucous 
membranes  are  usually  swollen  and  ecchyniosed.  The  kidneys  arc 
profoundly  afTected,  their  tubules  full  of  brownish  casts  and  their 
epithelial   structure  evincing  a  nephritis.     The   most   characteristic 
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and  probably  the  most  important  of  the  lesions  is  the  change  in  tTie 
blood,  which  was  first  noticed  aft-er  death  by  F.  Marchand.  L.  Rieas 
noted  in  a  case  during  life  that  many  of  the  red  blood-corpuscles 
were  decolorized,  and  others  contained  little  granules  of  an  elliptic 
shape.  The  changes  in  the  blood  are  the  result  of  the  formation  of 
u  substance  apparently  identical  with  the  methemoglobin  of  Hoppe- 
Seyler  and  characterized  by  the  appearance  in  its  spectrum  of  a 
dark  Une  in  the  red.  Methemoglobin  is  readily  produced  by  mixing 
either  sodium  chlorate  or  potassium  chlorate  with  blood:  that  it  is 
produced  in  the  Iwdy  during  life  ha.s  been  experimentally  proved 
in  cats,  dogs,  and  rabbits  by  A.  Falck,  by  H.  Lenhartz,  and  by 
Cahn,  and  is  also  shown  in  man  by  the  wide-spread  staining  not 
only  of  the  interior  of  the  blood-vessels,  but  also  of  the  walls  of  the 
whole  lymphatic  system,  found  after  death  from  the  chlorate.  (Case, 
N.  Hammer.) 

LITHIUM. 

Lithium  is  used  as  a  base  for  the  carrying  of  a  number  of  active 
acids,  as  benzoic,  salicylic  or  hydrobromic,  but  the  pharmacopceia 
recognizes  two  salts,  the  carbonate  and  the  citrate,  whose  usefulness 
depends  ujmn  the  lithium  ion. 

Lithium  carbonate  is  a  white  odorless  powder  with  a  somewhat 
alkaline  taste  and  only  sparingly  soluble  in  water. 

Lilhium  citrate  occurs  as  a  deliquescent  white  powder,  or  in 
colorless  crystals.    It  is  soluble  in  twice  its  weight  of  water. 

Official   Preparations: 

Lithii  t'arlwnas 10  to  30  grains  (0.6-1  Gm.). 

Lil  hii  Cilnis 10  (o  30  grahiH  {0.6-1  Gm.). 

Lithii  Utraa  EITerveHcens  (5  per  cent.) 3  lu  4  drnchnm  (S-IS  Gm.). 

When  one  of  the  official  sails  of  lithium  is  ingested  absorption 
begins  almost  immediately.  The  lithium  hits  been  detected  in  the 
urine  by  Clarence  Good  ten  minutes  after  the  hypodermic  injection. 
Kxcrction  gt>ea  on,  however,  slowly,  since  the  same  chemist  has  found 
lilhium  in  the  urine  twenty-three  days  after  the  injections  had  been 
stopjied.  The  chief  channel  of  escape  is  through  the  urine,  but  excre- 
tion occurs  also  from  tha  salivary  and  gaatro-intestinal  glands.  No 
cases  of  serious  poisoning  by  a  Uthiuro  salt  have  been  recorded,  but 
we  have  .seen  large,  repeated  doses  produce  pronounced  malaise,  with 
muscular  weakness  and  some  disorder  of  the  digestion.  According  to 
I'.  I'ergami  the  exhibition  of  hthium  carbonate  distinctly  increases 
the  alkalinity  of  the  blood. 

According  to  the  studies  of  Binet,  the  hthium  salts  produce  in 
mammals  pronounced  feebleness,  with  nausea,  diarrhtea,  and  other 
digeslive  disturbance,  increasing  dyspncea,  fall  of  temperature,  and 
death,  usually  preceded  by  convulsions.  Death  is  said  to  be  due  to  a 
direct  centric  arrest  of  respiration,  although  a  markedly  depressing 
influence  is  exerted  upon  the  heart,  which  is  finally  arrested  in  diastole. 
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When  life  is  maintained  by  artificial  respiration  the  i>eripheral  nerves 
become  entirely  paralyzed  and  the  muscles  affected,  as  Is  shown 
by  peculiar  fibrillary  contractions.  In  poisoned  frogs,  also,  the 
excitability  of  the  muscles  is  somewhat  diminished. 

Lithium  salts  were  originally  recouimended  by  Ure  and  Garrod 
in  the  treatment  of  uric  acid  diathesis  and  of  chronic  gout:  theoreti- 
cally because  it  was  trelieved  they  had  the  power  of  dissolving  uric 
acid  and  the  urates.  As  the  dissolving  action  is,  however,  only 
manifest  in  quantities  too  great  for  therapeutic  administration  and 
as  uric  acid,  according  to  modern  pathological  ideas,  plays  only  a 
very  secondary  r61e  in  govt  or  rheum-atism  it  is  evident  that  the  value 
of  lithium  is  slight.  It  probably  exercises  some  depurant  effect 
similar,  but  greatly  inferior,  to  potassium,  E.  DuchiS  afHrms  that 
their  prolonged  local  application  \s  very  useful  in  relieving  gouty 
joints,  and  that  in  gouty  coniiinctiritis  frequent  washing  of  the  eye 
with  a  solution  of  lithium  carbonate,  1  to  500,  is  effective.* 

PiPF.R.\ziN. — Pipcrazidine,  or  Didhylendiaminf,  occurs  in  small, 
glassy,  lustrous  tables,  or,  in  the  form  of  the  hydrochlorale,  in  silky, 
lustrous,  lanceolate  crystals. 

Because  of  the  fact  that  uric  acid  is  soluble  in  solutions  of  piper- 
azin,  while  the  theory  that  uric  acid  as  the  causative  factor  in  remov- 
ing conditions  was  still  prevalent  it  was  a  remedy  which  enjoyed 
a  considerable  popularity  in  the  treatment  of  various  gouty  and 
rheumatic  diseases.  It  has  not,  however,  proven  itself  a  remedy  of 
great  practical  value.  It  may,  perhaps,  be  of  some  service  in  cases 
of  uric  acid  gravel. 

Rperazine  is  rapidly  absorbed  and  eliminated  through  the  kid- 
neys, producing  a  reddish-brown  urine.  Cimceniiiig  its  general 
physiological  action  there  is  veryhttle  knowledge.  The  therapeutic 
dose  produces  in  man  ordinarily  iin  symptoms,  but  we  have  seen 
muscular  weakness  and  general  dcpres,sion  follow  Ihc  continuous  exhi- 
bition of  large  doses.  Whether  it  does  or  does  not  affect  the  general 
nutrition  is  unknown.  Vogt  asserts  that  it  checks  uric  acid  elimina- 
tion, Ebstein  and  Sprague  have  found  that  it  has  no  effect  either  u[K)n 
the  e.xcretion  of  urea  or  of  uric  acid.  It  has  been  very  largely  used  in 
goul,  but  has  failed  to  sustain  its  first  reputation,  although  in  occa- 
donal  cases  it  apparently  exerts  a  markedly  beneficial  influence  for 
a  time.  It  causes  too  much  pain  to  be  used  hyiwdermically;  fifteen 
to  twenty  grains  (1-1.3  Gm.)  of  it  may  be  administered  by  the  mouth, 
during  the  day,  in  a  quart  of  ])lain  or  carbonated  water.  It  is  too 
hygroscopic  and  too  easily  decom|m(«:^d  to  Iw  given  in  (wiwder  or  in 
watery  solution,  but  the  solution  of  one  part  in  twenty  of  alcohol 
and  eighty  of  water  is  said  to  be  fjiirly  |)ermanent.     Van  der  fClip 


*  MorlinfoH't  RMtiiitm. — Manineau  affimu  thB(  ha  hoj  obfunrd  ^'sry  rpmarlcHblo  rnults 
in  tliB  (reatmenl  lit  JiabfiM  meUitus  by  tlie  uw  of*  Kilminn  uf  lit  Ilium  cbrbunnlr  bu)  fknIiuid  an«ii- 
■1«,  Id  frouly  (^inhere*  lliin  araenicil  aolulion  of  tithiitm  may  prove  ol  aervioe:  from  five  to  ien 
KrmEDJ*  af  Tit  Ilium  fArWnAip  and  onF-thinierh  nlacrain  uf  Aodium  Bnt«iiaiem&y  beitivtn  I1ir««  tinm 
a  day. 
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has  found  that  in  the  lower  animals,  in  sufficient  dose,  it  produeee 
vomiting,  irregular  breathing,  general  muscular  weakness,  and  relax- 
ation; that  it  decreases  the  oxidizing  power  of  oxyhemoglobin  and 
the  coagulability  of  the  blood;  and  that  it  checks  the  action  of 
peptonizing  ferments.* 

SuQAK. — Various  sugars,  when  taken  in  sufficient  quantity  to 
exercise  a  "salt  action, "  are  capable  of  provoking  diuresis.  Although 
not  frequently  used  for  this  purpose  it  has  been  afi^med  by  S.  Meslach, 
Zavadsky,  Germain-S^,  and  other  clinicians  that  both  glucose  and 
the  sugar  of  milk  may  often  advantageously  be  used  in  the  treatment 
of  cardiac  dropsy,  pleuritic  effusions,  etc.,  but  are  of  little  value  when 
there  is  renal  disease.  The  general  testimony  seems  to  be  that  the 
sugar  of  milk  is  the  more  active  of  the  two.  These  sugars  may  be 
given  in  doses  of  from  one  to  six  ounces  (30-180  Gm.)  a  day,  admin- 
istered in  concentrated  syrup  or  in  milk.  According  to  the  experi- 
ments of  Albertoni,  all  sugars  injected  into  the  veins  cause  a  rise  of 
the  arterial  pressure  by  a  direct  stimulation  of  the  heart.  He  also 
found  that  the  kidnej's,  as  tested  by  Roy's  oncometer,  become 
congested  or  swollen. 

ORIdal  PreparatfaMu : 

Ssccharum — Caoe  Sugar. 
Saccluurum  Lactis — Milk  Sug&r. 
SyrupuB  (85  per  cent.) 

STRONTIUM. 

The  only  official  salts  of  strontium  are  the  bromide,  iodide  and 
salicylate  which  are  described  under  the  head  of  their  respective 
iicids.    The  effects  of  the  strontium  ion  are  here  considered. 

Absorption  and  Elimination. — Our  present  knowledge  indicates 
that  the  soluble  sails  of  strontium  are  precipitated  by  the  alkalies 
and  phosphates  of  the  intestines,  so  that  they  are  only  partially  ab- 
s<)rbed;  and  that  elimination  is  even  more  slow  than  absorption; 
so  that  strontium  has  a  tendeni:y  to  accumulate  in  the  liver,  in  the 
muscles,  and  especially  in  the  bonea. 

Horatio  C.  Wood,  Jr.,  (confirmed  by  H.  C.  Wood  and  John  P.  Aniold)  deter- 
mined that  when  an  official  salt  is  administered  by  the  mouth  only  a  misute  propor- 
tion of  it  can  be  obtained  from  the  urine,  while  a  great  amount  is  readily  obtainable 
from  the  fecea.  It  was  further  found  that  when  it  has  been  given  hjpoder- 
niirally  onlya  minute  proportion  of  strontium  escapes  with  (he  urine.  The  research 
of  L.  It.  Mendel  and  II,  C,  Thacher  indicates,  howe^-er,  that  more  of  the  strontium 
is  abM>ri>ed  than  would  seem  to  be  indicated  by  the  resiJls  ot  the  earlier  investi- 
IDiloi^.  These  researches  conlirmed  the  results  previously  obtained,  hut  showed 
Further  that  when  strontium  is  subcutaneously  or  intravenously  given,  a  large  por- 
tion of  it  can  be  obtained  from  the  feces,  so  that  eUmi&ation  must  take  place  in  the 
alimentary  canal.    It  is,  however,  probable  that  the  strontium  found  in  the  feres 

*  If.  Ilil'lpbranrlt  (Berlin.  Klin.  Wofhtn^  1894)  hftviTis  fouod  thmt  pi_permxiri«.  rv«n  in  nnBll 
quimliMFo,  cliif<:k-<  xiie  t^ccliarityiihe  influFiin  of  hvniic  %ad  otfaflr  bydrfilyiic  tenn«D1^  Kilhouf  ti  it 
TuM  m>  il^fltroyinr  influenrr.  trird  the  dniK  in  diabvtn  produced  in  dofffi  by  ptilondxin  willi 
prooouncfd  iniorrM;   h>  Uut  (he  remedy  i^  rertainly  vnnhy  of  ttitl  in  diabrUt  mruitia. 


DirMrrics  .s+'i 

attn  Hm  adminiBtrUioB  of  llir  drag  bv  llir  ntoulli  reprpiimtf  nol  only,  as  hdicvird 
hf  Mendd  and  ThBcfacr,  ffirantimii  'viiirh  hat  hma  aiviciAied,  but  abo  even  mora 
higel;  Etranliuni  vhidi  has  iaHei  at  a^iaciTpuoD.* 

PhysMoEical  Action.— Btnet  affirms  that  the  oontinuoua 
use  in  the  lower  animais  of  excesEa^•e  doses  of  stroniium  produces 
general  feebleness  with  JniTeasing  dyspnoea,  cyanosis,  clonic  ci^nvul- 
aons,  and  death  from  asphyxia.  When  reco\-ery  occurs  the  nnrtor 
power  gradually  returns,  with  stiffness,  at-axic  movements,  and  not 
rarely  with  the  assumption  of  biiarre  positions. 

As  was  shown  by  Wood  and  Arnold,  when  injected  into  the  blood- 
stream, the  salts  of  strontium  produce  a  marked  slowing  of  the  pulne- 
rate  with  a  notable  increase  in  the  arterial  pressuiv.  If  the  di^^  is 
sufficieaily  large  the  pulse  later  becomes  rapid  and  the  arterial  press- 
ure falls  somewhat,  although  it  may  nol  reach  ihe  normal.  Afler 
toxic  doscB.  however,  both  the  pulse-rato  and  the  pressure  at  i,"u*t 
gradually  fall  to  zero.  The  rise  in  i>ressure  is  due  lo  ihe  ci^njoineil 
stimulation  of  the  cardiac  mu.'icle  and  also  a  direct  stimulation  of 
the  arterial  walls.  These  authors  confirm  the  conclusions  of  I.audrr 
Brunton.  that  strontium  affects  directly  the  voluntary  nmscles  pro- 
ducing a  primary  increase  of  muscular  power  with  a  final  paralysis. 
E^^dentIy  strontium  is  a  muscle-|H>ison  which  first  stimulates  and 
afterwards  paralyzes  the  muscle-fibres,  acting  l*oih  up<*n  the  muscles 
of  the  skeleton  and  upon  those  connecie*!  with  circulation;  its  stimu- 
lating effect  upon  the  circulation  being,  therefore,  the  result  of  a 
wide-spread  general  influence  of  the  drug  up<^n  the  muscle-fibres 
both  of  voluntary  and  involuntary  life.  It  is  probable,  though  not 
proved,  that  the  muscle-fibres  in  the  intestines  are  alsi*  affected  by 
the  strontium  salt. 

According  to  Binet,  in  poisoning  by  strontium,  the  ncrve-ccni nv 
are  more  powerfully  affected  by  the  drug  than  arc  the  noL-icle-fibn's 
themselves,  death  occurring  in  the  frog  from  ivritric  respiratory 
paralysis;  the  peripheral  nerves  and  the  muscle,-!,  alihough  depres-siHl. 
still  retaining  after  death  some  functional  iiowcr, 

Strostii  Lactas. — Stranlium  Lartale  occurs  as  n  white  gRiniilnr  ptiwdcr,  or 
in  crystalline  nodiiles,  II  Is  odorless,  of  a  sllghily  iiitiiT  Kitiiie  liihtc,  ihtiiuiiii'iii 
in  the  air,  and  Kolul>le  in  alHiul  tour  |BirlH  of  wutcr;  »Lii>  wiliililc  iti  nliiilml,  .\riMnl- 
ing  to  Gennain-S#e,  Paul,  I)ujanhii-Hcaiiiiicti,  nnd  olhcr  Kn-iu'li  rliiiinims.  ii  is  h 
valuable  remedj"  in  the  irealnient  of  chniiiic  liri^hl'f  r/ij«\j«c,  iiuTi'iisiiiit  llic  ;imuiuii( 
of  urine,  diminishinn  or  arreHlin^  the  cxm-iiim  of  allmmin,  ami  iiii|in'viiiK  llic  E"'"- 
eral  nutrition.  In  albuminuria  ilue  lo  inihimtiiiry  miiKcsliim  ihc  ilrnR  is  siiiil  in  Ih- 
of  aervice,  and  it  is  further  aHirnioil  lli;it  its  iiillucnif  tor  (tixhI  i-  i--|ii'i'i:illy  luiirki'il 
in  dtuquamalvv  nrphritii  ami  niiii"h  less  prtiimiiTui'il  In  itiierxiiliid  iirjihrilia.  In 
many  niKeH  there  is  no  increaiic  in  ihe  tlnn'  i>(  urine,  iiiiil  ihe  pHxl  iiehie%'eil  Hi-ni-, 
to  be  due  to  an  alterolivc  iiiHiicncc  njion  the  wHTPliiin  Mlriielnn-  i>f  the  kiiliiey.  In 
our  own  experience  Ihcctninliuni  larlate  has  nol  yieiileil  n-.iilis  Mirh  jis  iire  awriliiij 


•  Thu  presenoe  of  Mrontium  phiwplialp  in  IkiiicmIi  i>  »nirmril  liy  »iiiii>  mil  ilrnif"!  liv  iiilmr 
^■ts.    Accordinc  (o  (he  v^tprriini-iiln  i>l  Mnx  rn-nior,  llir  fmlitiic  ■■r  hiTnitfnini  phohjiitnrf  to 

Wbouniin  hu  nn  infliKDCS  in  prevsiiiiiin  (In-  .lpvplci|iiiiig.l  i.f  rirkpla  IH.mrArn.  Mnl,  W.ikru., 
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to  it  by  the  French  obaervera.  It  is,  however,  a  harmlew  remedy,  whose  use  ihouki 
not  prevent  the  admiuistiution  of  other  appropriate  drugs.  The  usual  doee  is  ffom 
tweaty  to  thirty  graina  (1.3-2  Gm.),  given  three  times  a  day  in  solution;  but  much 
larger  aiiKiunt«  have  been  exhibited  without  producing  apparent  symptoms. 

ALTERATIVE  DIURETICS. 

Under  the  term  of  alterative  diuretics  are  included  a  number  of 
drugs  which  are  used  chiefly  for  their  effect  upon  the  mucous  mem- 
branes of  the  urinary  tract.  Most  of  these  subetancea  contain  prin- 
ciples which  are  more  or  less  antiseptic  in  their  action.  Many  of 
them,  however,  unite  to  this  antiseptic  action,  a  local  stimulant 
effect,  which  makes  them  useful  especially  in  chronic  inflammations. 
Those  of  the  alterative  diuretics  such  as  turpentine  and  juniper, 
which  contain  irritant  principles,  will  in  a  healthy  kidney  increase 
the  secretory  activity,  but  their  use  for  this  purpose  is  comparatively 
infrequent. 

Bucnu. 

The  leaves  of  Barosma  betulina,  a  native  of  Southern  Africa. 
These  leaves  are  an  inch  or  less  in  length,  from  three  to  fi^'e  lines 
broad,  of  various  forms,  but  always  notched  on  the  edges,  and  hav- 
ing a  strong,  rather  rank,  yet  somewhat  aromatic  odor,  and  a  warm, 
bitterish  taste.  They  owe  their  virtues,  which  they  yield  to  water 
and  to  alcohol,  to  a  volatile  oil  and  a  bitter  extractive. 

Fluidextractum  Buchu 1  fluidrachm  (4  C.c). 

Therapeutics. — Buchu  is  a  mild  stimulant  and  alterative  to 
the  mucous  membrane  of  the  genitn-urinary  organs,  useful  in  eub- 
aculc  and  chronic  cystitis,  chronic  pyelitis,  and  irrilation  of  the  bladder. 
Its  oil  is  undoubtedly  absorbed,  and  is  eliminated  by  the  kidneys, 
to  whose  secretion  it  imparts  its  odor.  In  irritated  bladder,  when  the 
urine  is  highly  acid,  and  when  there  is  a  constant  desire  to  urinate, 
with  but  little  relief  from  micturition,  buchu,  in  combination  with  a 
vegetable  salt  of  potassium  and  the  sweet  spirit  of  nitre,  often  gives 
great  relief. 

UVA  URSI. 

Bearberry  is  the  leaves  of  Arctostaphylos  Uva^ursi,  a  low  ever- 
green shrub,  indigenous  to  northern  maritime  Europe,  and  also  to 
our  northern  coasts  as  far  south  as  New  Jersey.  They  are  from  half 
an  inch  to  an  inch  in  length,  wedge-shaped,  thick,  coriaceous,  with 
a  smooth,  rounded  margin.  The  odor  is  hay-like,  the  taste  bitterish, 
astringent,  and  somewhat  sweetish.  The  most  important  constit- 
uent of  uva  ursi  is  the  glucoside  arbutin,  which  occurs  in  long  acicular 
colorless  crystals,  freely  soluble  in  water,  less  so  in  alcohol  and  in 
ether,  and  is  resolved  by  the  action  of  sulphuric  acid  into  glucose 
and  hydrochinone. 

Fluidextractum  Uvie  Ursi 2  to  4  fluidrachms  (8-15  C.c). 
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Tberapeutics. — Uva  ursi  has  been  long  used  in  medicine  for 
its  influence  upon  the  gent  to-urinary  mucous  membrane,  and  at 
present  is  employed  only  in  chronic  jiyclitis,  cyslUia,  and  other  affec- 
tions of  the  genito-urinary  mucous  membrane,  when  a  slightly  atirau- 
lant  and  an  astringent  action  is  desired.  Hughes  found  that  in  doucH 
of  one  grain  arbutin  is  a  powerful  diuretic.  It  seems  to  l>e  free  from 
poisonous  properties,  as  Jablonnwski  took  in  forty-eight  hours  eigh- 
teen grammes  of  it  without  discomfort.  It  produces  a  discoloration 
of  the  urine  varying  from  pale  greenish  to  dark  greenish  brown,  the 
color  deepening  u[)on  standing  due,  us  has  been  shown  by  Von  Mering. 
by  L.  Lewin,  and  by  Steffen  to  the  formation  of  hydn>cbinone.  The 
change  probably  occurs  in  the  kidneys,  as  arbutin  is  free  from  toxic 
properties,  while  Brieger  has  shown  that  hydrochinone  is  [misonou^. 
The  experiments  of  Forster  show. that  hydrochinone*  is  a  jHiwerful 
disinfectant  and  antiferment.  It  is  stated  that  a  <nic-ix;r-ccnl .  solu- 
tion will  arrest  putrefaction  and  alcoholic  fermentation,  while  one-half 
per  cent,  is  sufficient  to  check  butyric  fermentation.  Concerning 
the  therapeutic  value  of  arbutin  there  has  been  nmch  discussion, 
but  the  fact  that  it  has  failed  to  come  inio  general  use  indicates  that 
it  has  little  practical  effect,  and  that  H.  Laurentz  was  right  in  assert- 
ing that  uva  ursi  is  of  value  in  genito-urinary  diseases  chiefly  on 
account  of  its  tannic  acid  and  of  the  volatile  oil  which  it  contains. 

Pareira. — Pareira  Brava  is  the  root  of  Choudrodendron  tomen- 
tosum,  a  climbing  plant  of  South  America,  There  appear  to  be  in 
the  root  one  or  more  alkaloids. t  I'areira  Brava  has  been  used  with 
asserted  advantage  in  cystitis,  in  irritable  bladder,  an<l  in  chronir 
f/onorrhem.  and  appears  to  exert  a  sliiiiulant  acilon  u|Min  ihc  nmi-ous 
membrane  of  the  whole  genito-urinary  :ipi)aniius. 

Fluidextrocliini  Purcint' I  lliuilrui'liiii  (1  i'.r.i, 

Chimaphii.a. — Pi/miiiafufi  is  the  dried  leaves  of  ('liinia|>li(la 
umbellata.  a  little  indigenous  perennial,  di.silnguislicd  from  lis  ineri 
congener  C.  maculata  by  the  uniform  glussy  gricn  of  Its  leaves.  Il 
contains  tannic  acid,  bitter  extractive,  and.  aiTurdlng  ti>  ."^anmel 
Fairbank,  a  crystalline  principle,  rhimajibilin.  l'i|)si.-!.'iewa  is  nearly 
equivalent  to  uva  ursi  in  its  thera|x^utic  value,  though  nut  .«<i  effeitivc. 


*  AcmniinjE  tn  lltp  rxprrimpntf  nf  Hri^icrr.  hiptri^rhinMif  pttihiit-^  \u  mar,  jriiMiii'^-*.  rir,riiir 
in  ill*  rmrii.  Mnd  Ir-'itruiiii:  in  rlic  tor**  ari-l  fri-<|iji-hry  c,l  rlif  pul-*-.  In  iJn-  i-\twntiient-  ul  J*.  .(- 
Uftrtin  iT'^rnp.  f'Ur.,  1^7,  'Jl^l.  il  mll-^Hj  in  llii-  tnnt  violi'iil  4^iiiviiNiiH,,,  I'lilnwi^J  l>y  iiiirHl>,|, 
■11^  lirmiK  ihmugh  fmiliirr  'it  thr  n»H]„n«ii',n.  tttitlt  cm\'MUuiii>  aii-l  parujy-i^  iH-inic  Un-  r*-iih  oi  a- 
tlirfct  influ'niv  upoii  1l«  i^irul  r<,nJ.  .<^iimtl  lUr^^  m  llip  mKiniiin]  pncliimL  -iiEiiiilmrinn  lit  tJif 
VBHO-innlar  CFntn-*.  llii-.  if  the  4'**  m-n*  ^ilKe-tFliX.  wt^  rolhrvnl  hy  A  'Ji-prM.i-l'in.  TJ*  Ui-lily 
r«mpeTAturp  wiu<  luwt-r^l  \iy  \aTVt  iln^t^  fn-rn  Ml  iTirrfAjv  I'E  l,*A('flip<.-ipHlii,r,.  pr'il^lfly  Oir  mull 
of  »  vviu-nintor  p«r«ly-i<>r  II.  fi-  ll*-y^r.  nfrrr  t^xp^riinrrilirin  upcin  rlii-  Ir-m  iin'l  l^rrepm  Mftif/*. 
Jou^n.  Mtii.  .S'cL..  April.  IHh^ii.  ran,'-  ir,  ilif,  r4,n''hj'-i"n  iliat  hyilfN^K-i,',!!"  nlTfrin  |p,ih  ihr  W^ah 
And  thr  v*,<,wl^  mi*  m  nKmltxmrtr,  |p«>^iiiriic  \h^  naif  of  ihi,  liearl  Ami  liir  nini^ini  nf  «i.rk  doni?,  anil 
aifing  (lilAtadfiij  itf  tUr:  brteri*i](-,.  \iiru>fl  Uur  fii>iii'i  ihal  if  rwo  per  f-Fiii.  i-i  h^'InM'ttiiionr  }jc 
aMvi  1<i  irvfh  urinv  (he  lalier  *i'il1  ivrii-rir,  for  many  j|ny-  niTfjoiil  tinrknri'iiiic  alkai,i,«'  (ftrmr'niBiioii, 
but  that  j(  hyijrr*rhjni,ti«  \i^  a>J'li-'J  ri>  .,  -jiItitji^ti  nf  nrvu  h  rapid  tit-njtuj^i-^iM'm  uf  rhi-  iir*-a  'f^njr- 
vbieh  Anlarn  h^rliet-e?.  lu  I*  tt^r.  r»-*it'  -if  n  -liii-ri  <'^,^iiiir;il  arii',i,  ,,f  |.  .-irrrrLin'riif  (,ik  un-a  i Ltnrrl. 
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Fluidextnutum  Chinuphilffi I  fluidnchm  (4  C.c). 

Triticuu. — The  rhizome  of  Agropyron  repens  or  couch-grass 
of  Europe  and  the  United  States,  is  believed  by  many  surgeons  to 
have  a  sedative  influence  upon  the  genito-urinary  organs,  and  has 
been  considerably  used  in  inilable  bladder  and  cystitis. 

Fluideztractum  Tritici 2  fluidrachniB  (8  C.c). 

TURPENTINE. 

The  United  States  Pharmacopoeia  recognizes  under  the  title 
turpentine  {Terebintkina)  the  concrete  oleoreain  obtained  by  incising 
Pinus  palustris  and  other  species  of  pine;  and  under  the  title  of 
Canada  Turpentine  (Terebintkina  Canaderisis),  the  hquid  oleoresin 
commonly  known  as  Canada  balsam  which  is  the  product  of  Abies 
balsamea,  or  American  Silver  Fir,  a  beautiful  evergreen  indigenous 
to  the  extreme  Northern  United  States  and  to  the  British  provinces. 
It  is  a  thick  and  viscid  but  clear,  yellowish  liquid,  which  by  age  and 
exposure  becomes  converted  into  a  hard,  brittle,  translucent,  re^nous 
mass.  Canada  Balsam  is  very  rarely,  if  ever,  used  in  medicine,  but 
resembles  turpentine  in  its  action  on  the  system:  when  fresh  it  con- 
tains about  twenty  per  cent,  of  the  volatile  oil,  which  is  its  active 
ingredient. 

Turpentine,  or,  as  it  is  sometimes  called.  White  Turpentine  occurs 
in  yellowish  opaque  brittle  masses  practically  insoluble  in  water  but 
completely  soluble  in  alcohol.  It  is  rarely,  if  ever,  itself  used  in 
medicine,  but  by  distillation  is  separated  into  a  volatile  oil  and  a 
resin  (Rosin),  which  is  official  under  the  name  of  Resina. 

The  oil  of  turpentine  is  a  yellowish,  highly  inflammable  oil,  of  a 
strong  peculiar  odor  and  a  hot  biting  taste,  moderately  soluble  in 
alcohol,  freely  so  in  ether,  very  slightly  so  in  water.  By  heating  with 
hydrochloric  acid  it  is  converted  into  a  red  liquid  and  a  white  crystal- 
line substance,  which,  from  its  resemblance  to  camphor,  has  received 
the  name  of  artificial  camphor.  Turpentine  oil  is  remarkable  for 
having  the  property  of  absorbing  oxygen  and  converting  it  into  ozone.* 

OffMal  Preparations: 

The  official  preparations  (Villaining  the  oil  of  turpentine  are: 

Oleum  Terebinthina- Not  used  intemnlly. 

Oleum  Terebinlhins  Rcctiflcatuni.. 5  to  15  minims  {0.3-1.0  C.c.)- 

Emulsum  Olei  Tcrebinthins  (15  per  cent.). . .  1  fluidrachm  (4  C.c). 
Linimentuni  Tcrebinthinffi  (35  per  cent.) External  use  only. 

The  following  are  the  preparationH  of  roain; 

Ceratum  Resins  [Builicon  Ointment] External  use  only. 

Ceratum  Resins  Compositum External  use  only. 

Ceratum  Cantharidis External  use  only. 

Linimenlum  Terebinthinw External  use  only, 

•  For  ■  study  ot  Ih*  affect  of  (h>  tuaaiiias  lurpmline  oils,  aee  P>lU>p  iDorpal  ThttU,  1889). 
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Physiolo^cal  Action, — Locally,  oil  of  turpentine  ia  a  power- 
ful irriliint,  causing  in  a  very  short  time  inflammation  in  any  tissue 
with  which  it  comes  in  contact.  It  has  been  asserted  that  oil  of 
turpentine  is  a  powerful  bactericide;  but  the  experiments  of  Koch 
and  of  Christmas- Dircki  nek- Hoi  mf eld  appear  to  show  that  its  general 
antiseptic  properties  are  feeble.  It  appears,  however,  to  be  es])ecially 
antagonistic  to  the  Bacillus  typhosus. 

When  taken  by  a  healthy  person,  in  moderate  doses,  it  produces  a 
sense  of  warmth  in  the  stomach,  soon  followed  by  exhilaration,  and, 
if  the  amount  be  sufficient,  giddine-ss  and  even  a  species  of  intoxi- 
cation. The  pulse  is  increased  in  force  and  frequency.  The  turpen- 
tine escapes  from  the  body  through  the  lungs  and  kidneys,  imparting 
its  own  odor  to  the  breath  and  that  of  violets  to  the  urine. 

Circulation. — The  investigations  concerning  the  systemic  effects 
of  oil  of  turpentine  indicate  that  the  European  oil  differs  markedly 
in  its  properties  from  that  of  the  American  markets.  The  turpentine 
oil  of  Europe  appears  to  be  a  stimulant  to  the  medulla,  especially 
the  vaso-motor  and  cardio-inhibitory  centres.  On  the  other  hand, 
the  American  variety  has  little  action  on  the  circulation  unless  given 
in  very  large  dose,  in  which  case,  it  is  depressant  to  the  heart. 

R.  Robert,  using  tlie  European  turpentine,  found  that  in  moderate  doses  it 
exerted  a  powerful  ulimulaling  influence  upon  the  inhibitory  retlex  cenlre,  and  ultto 
elevated  tlie  bliiod-prensure  by  alimulatiiig  the  vano-motor  centres.  Very  large 
doeiea  appeared  lo  paralyze  Ixith  of  the  centres  spoken  of,  caiwiiig  decided  fall  in 
(lie  arterial  pressure.  The  respiration  ivas  first  increased  in  freiiuency,  Imt  Inter 
very  nnich  diriiinislied.  The  biood  became  very  dark,  and  tlic  lieart  naa  finally 
panilyied.  It  is  said  that  these  resulia  are  in  accord  with  tlioee  previously  pub- 
lished by  Azary  in  the  Hungarian  language,  and  Hoppe  coni^ludes  as  the  result  o( 
ilia  own  experiinentii.  presumably  made  nnlh  European  oil  of  turpentine,  that  Uie 
vaso-motor  nerves  are  very  early  influenced  by  the  drug. 

On  the  other  hand,  i:i  a  seriw  of  experiments  made  in  the  laboratory  of  the 
University  of  Pennsylvania  by  H.  A.  Hare  with  American  oil  of  turpentine,  it  kbb 
found  impossible  to  produce  any  marked  riae  In  the  arterial  pressure.  Large  doses 
produced  a  pronounced  fall  of  arterial  preasuro,  with  great  cardiac  depression,  lo 
which,  indeed,  Hare  attributes  the  fall  of  the  blood-pressure.  Doses  which  had 
no  efTect  on  the  blood-pressure  increased  tho  frequency  of  tlie  pulse  by  an  action 
upon  tho  lieart  itself.  Wlieii  large  doses  were  administered  the  pulse  became 
slow, — probably,  as  Hare  beiievos,  as  the  result  of  stimulation  of  the  pneumo- 
gnstrio  aerves,  since  section  of  these  nerves  was  foUovVGd  by  tho  normal  rise  in 
pulse-trequency. 

Nervous  System. — F.  Fleischmann  found  that  two  drops  pro- 
duced paralysis  in  the  frog, — first  of  voluntary  and  afterwards  of 
reflex  activity;  in  the  cat  and  in  the  rabbit,  toxic  doses  abolished 
reflex  activity,  but  caused  violent  lethal  convulsions.  The  preserva- 
tion of  volimtary  movement  in  the  frog  after  the  loss  of  reflex  activity, 
which  has  been  coniirmed  by  Hare,  indicates  that  toxic  doses  of  tiir- 
jjentine  paralyze  the  sensory  nervous  system,  either  in  the  cord  or  in 
the  peripheral  nerves- 

Kidneys.—'The  irritant  action  of  turpentine  upon  the  kidneys  and 
gcni to-urinary  tract  is  very  decided.     When   moderate  doses   (ten 
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minims  every  three  hours)  iif  turpenline  are  taken,  there  are  usually 
no  renal  symplonia  proiluced,  except  ii  slight  increase  of  Ihe  urine. 
Somewhat  larger  anioinits,  when  exhibited,  are  likely  to  give  rise  to 
aching  in  the  loins  and  to  frequent  micturition,  with  perhaps  urethral 
pain  accompanying  the  act.  If  atill  larger  quantities  arc  ingested, 
these  symptoms  are  intensified,  and  at  the  same  time  the  secre- 
tion of  urine  is  diminished.  After  very  large  repeated  doses  of  the 
drug,  the  aching  in  Ihe  loins  ia  very  great,  often  with  spasmodic  pain 
in  the  ureters;  &  constant  desire  to  pass  water  struggles  with  the 
inability  to  micturate,  caused  by  the  urethral  sjiasm;  the  urine  is 
very  scanty,  albuminous,  ami  even  bloody;  jiriapisin  may  l>e  present, 
and  an  imolenible  irritation  may  affect  all  the  [lelvic  organs. 

Therapeutics.— Externally  the  oil  of  tur|x!ntinc  i.s  very  much 
employed  aa  a  powerful  counter-irritant.  It  is  useful  more  especially 
when  it  is  desired  to  act  upon  a  large  extent  of  surface.  When  a  very 
intense  jiermanent  local  impression  is  required,  a  blister  is  to  he 
preferred.  Thus,  in  plriiriit!/  a  blister  may  be  used,  in  bronchitis, 
turpentine  stupes.  In  preparing  the  latter  the  turpenline  should 
first  be  warmed  by  setting  the  vessel  containing  it  in  hot  water,  then 
a  piece  of  flannel,  just  previously  saturated  with  hot  water  and 
wrung  out  a-s  dry  a.s  (xissible,  should  l>e  dipped  in  the  turpentine 
and  again  wrung  iiut.  It  is  then  ready  for  application,  and  may  lie 
left  on  from  fifteen  minuter  to  half  un  hour,  according  to. the  sensi- 
tiveness of  the  skin.  For  milder  effects  it  may  be  advantageouwly 
applied  in  the  form  of  the  liniment. 

Another  local  u.se  of  the  oil  of  lur))entine  is  as  an  addition  to 
eneinala.  I-'ronj  u  leas|x>onful  to  a  tables|KK)]iful  of  it  mixed  with 
double  its  amount  of  olive  oil  renders  oi>eiiinp  euematu  much  more 
active,  especially  in  causing  the  expulsion  of  flatus.  Turpentine 
enemata  containing  much  of  the  oil  in  a  small  bulk  are  also  constantly 
used  with  good  effect  in  arousing  Ihe  system  from  stupor  arising 
from  narcotic  [wison  or  similar  causes. 

In  ulceration  of  Ike  bawfls  turpentine  taken  by  the  stomach  is  often 
very  efficient,  probably  acting  locally  ia  the  intestine,  and  in  old 
gastric  ulcers  good  results  are  sometimes  derived  from  its  use.  In 
a  single  large  dose  (one-half  to  one  fluidouuce.  with  an  equal  amount 
of  castor  oil)  it  is  an  efficient  vermifuge.  It  may  also  be  used  as  a 
stimulant  in  lou-  Jri-ers,  particularly  when  the  tongue  ia  dry  and  red. 

In  typhoid  or  enteric  fiver  it  without  doubt  acts  as  a  local  stimu- 
lant to  the  ulcerated  Ijowel.  besides  influencing  the  general  condition 
of  the  system.  There  are  two  conditions  or  stages  in  the  diseases 
named  in  which  it  is  esjiecially  useful, indeed,  is  of  incalculable 
service.  About  the  end  of  the  second  weejc  the  tongue  sometimes 
becomes  very  dry.  red,  chapped,  perhaps  coated  in  the  centre  with  a 
brownish  fur,  and  at  the  same  time  marked  meteorism  develops. 
Ten  minims  (0.6  C.c.)  of  turpentine  every  two  hours  during  the  day 
and  every  three  hours  during  the  night  will  in  the  majority  of  cases 
remove  the  bad  symptoms  nolcil.    Thai  the  action  of  the  oil  is  largely 


a  local  one  is  shown  not  only  by  the  arguments  of  the  introducer  of 
the  ijractice,  George  B.  Wood,  but  also  by  the  value  of  the  same 
treatment  when  diarrhayi  persists  after  the  acute  stage  of  the  fever 
has  passed.  When  convalescence  is  protracted,  when  there  is  a  t-on- 
stant  tendency  to  the  recurrence  of  cUarrhina,— when,  in  other  words, 
the  ulcers  of  Peyer's  patches  are  slow  to  heal, — turpentine  acts  almoat 
as  a  specific.  These  clinical  results  have  received  scientific  confirma- 
tion in  the  work  of  Theo.  Omelchenko,  who  Riida  that  the  bacillus 
of  typhoid  fever  will  not  develop  in  air  containing  diluted  vapor  of 
turpentine,  and  dies  when  the  atmosphere  is  saturated  with  the 
vapor.    Thymol  appears  to  be  even  more  active  than  is  turpentine. 

In  typhoid  broiu-hilis  and  pncuifioriia,  especially  as  Intercurrent 
in  typhus  fever  and  similar  diseaseji,  turpenlino  applied  pxternally 
and  taken  internally  is  often  very  useful.  The  same  may  be  said  of 
the  low  forms  of  pucTjKrid  fever.  In  this  disease  the  abdomen  should 
be  kept  covered  with  fomentations  of  the  oil  and  of  warm  water 
alternately,  the  counter-irritant  being  used  as  constantly  as  a  proper 
regard  for  the  skin  of  the  patient  will  allow.  Internally  it  should  be 
given  in  very  large  doses  (ten  to  fifteen  minims  (0.6-1.0  C.c.)  every 
two  hours). 

In  hemon-kagea  from  the  stomach,  bowels,  or  lungs,  turpentine 
has  acquired  celebrity,  but  it  is  hardly  so  much  used  as  formerly. 
It  is  in  the  ataxic  cases  that  It  is  useful.  We  have  very  rarely 
employed  it.  In  purpura  hiEiiiorrkayica  turpentine  has  l>eeii  lughly 
praised.* 

Oil  of  turpentine  is  never  employed  to  increase  the  flow  of  urine 
for  the  purpose  of  affecting  serous  effusions.  As  a  diuretic,  it  is  used 
solely  for  its  local  influence  upon  the  organs.  Excessive  dt'iirenis 
.■sometimes  is  apparently  dependent  upon  a  rela.xed  condition  of  the 
kidneys,  and  under  these  circumstances  oi!  of  turpenline  may  be  of 
.service.  Chronic  pi/elitis.  chronic  cystHis,  and  gleet  may  be  beneflleil 
by  its  use. 

In  giving  turpentine  in  these  cases,  it  should  always  be  borne  in 
mind  thai,  with  the  exception  of  cantharides,  it  is  the  most  actively 
stimulating  of  all  the  diuretics,  ant!  must  be  employed  only  when 
such  a  remedy  is  called  for.  In  those  comparatively  rare  cases  of 
iiri-iiary  incontinence  which  are  dependent  ujron  debility  of  the 
bladder.  turj)enliiie  is  sometimes  of  great  service.  When  the  same 
symptom  is  spasmodic,  the  remedy,  of  course,  is  harmful.  In 
absolutely  pas,sive  hematuria,  in  impotence,  in  certain  conditions  of 
x/iernuitorrhiea.  and  in  amenorrh(ea.  when  great  local  debiUty  exists, 
turpentine  may  be  tried  with  fair  hopes  of  its  being  useful. 

Toxicology. — Although  several  recorded  instances  prove  that 
turpentine  is  capable  of  producing  death,  cases  of  serious  fxiisoning 
by  it  are  rare,  and  a  lethal  result  is  exceedingly  so.    The  symptoms 


*  ],Ai(i  Cnt?i«  lio^  mndp  »omc  experimenU  whkch  indicfilv  thai  wlL«n  Turpenline  i«  riven  in 
lo\ic  ■Jo*er<  To  mbbili,  i(  iriiTAB^r*  the  fxmfEUlabilily  uf  the  bluul  cLtid  Kivea  rise  lo  numeruUA  ininulB 
tiepBlir  and  pulmonto  thrombi- 
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noted  in  poisoning  by  it  are  most  of  them  constant,  but  vomiting 
and  purging  are  present  in  some  cases  and  not  in  others.  Uncon- 
sciousness is  generally  complete,  and  occasionally  is  accompanied 
by  dilated  pupils;  the  urine  is  very  much  lessened  in  quantity,  often 
bloody,  not  rarely  suppressed;  the  skin  is  sometimes  dry,  sometimes 
moist;   the  pulse  is  feeble,  rapid,  and  generally  regular. 

The  lethal  dose  must  be  very  large,  but  it  is  not  definitely  known, 
since  recovery  from  four  ounces  in  an  infant  fourteen  months  old 
has  been  reported.  In  hlaund's  case,  death  was  supposed  to  have 
been  produced  \n  an  intemperate  woman  by  six  ounces;  and  Philip 
Miall  has  recorded  an  instance  of  death  caused  in  an  infant  fourteen 
weeks  old  by  turpentine,  of  which  half  an  ounce  was  thought  to  have 
been  taken 

COPAIBA. 

This  oleoresin  obtained  from  Copaiba  Langsdorffii  and  other 
species  of  Copaiba,  large  trees  growing  in  Brazil,  is  a  yellowish  liquid, 
of  varying  viscidity  according  to  age,  having  a  strong,  terebinthinate, 
peculiar  odor,  and  a  bitter,  burning,  disagreeable  taste.  It  mixes 
uniformly  with  absolute  alcohol  and  volatile  and  fatty  oils,  and  is 
readily  dissolved  by  ether.  It  contains  a  volatile  oil,  a  small  quantity 
of  soft,  viscid  resin,  about  fifty  per  cent,  of  a  hard,  acid  resin,  and  a 
peculiar  crystallizable  acid,  copaunc  acid,  which,  according  to  Ber- 
natzik,  is  unimportant,  the  activity  of  the  drug  depending  upon 
the  oleoresin. 

(lieum  Copaitue S  lo  15  minima  {0.5-1  C.c). 

Physiological  Action.— ^The  local  action  of  copaiba  is  that  of 
an  active  stimulant  or  a  mild  irritant.  When  taken  internally,  it 
yields  its  active  principle  to  absorption  and  elimination  through  the 
kidneys.  The  elimination  takes  place  slowly,  as  Bernatzik  found 
the  oil  in  the  urine  as  much  as  four  days  after  its  ingestion. 

Upon  the  general  system  copaiba  has  little  influence;  eighteen 
grammes  of  its  volatile  oil,  taken  in  three  doses  during  twelve  hours, 
caused  only  a  slight  elevation  of  the  pulse-rate  and  of  the  tempera- 
ture, ^ith  later  vomiting  and  purging,  and  still  later  burning  in  the 
urethra  and  strangury  (Bernatzik),  In  susceptible  persons  the  evi- 
dences of  the  local  action  of  the  drug  are  more  marked,  it  causing 
decided  symptoms  of  gastro-intestinal  irritation,  accompanied  by 
marked  fever  and  irritation  of  the  urinary  organs,  such  as  strangury, 
and  even  almost  complete  suppression.  In  Bernatzik's  trials  fifteen 
grammes  of  the  resin,  taken  within  five  hours,  produced  violent 
purging  and  vomiting,  with  much  abdonunal  pain. 

The  discovery  in  1841  by  G.  O.  Rey,  that  the  addition  of  nitric 
acid  to  the  urine  of  persons  taking  copaiba  will  produce  a  precipitate 
resembling  that  of  albumin,  has  led  to  much  discussion.  To  obtain 
this  precipitate  the  copaiba  must  be  freely  given.  As  shown  by 
Bernatzik,  the  precipitate  probably  consists  of  the  oxidized  oil  united 
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to  some  urinary  principles.  The  copaiba-red  of  Quincke  ia  a,  substance 
found  in  ihe  urine  of  persona  taking  the  oil  of  copaiba;  it  is  an  acid, 
whose  salts  have  the  property  of  reducing  the  oxide  of  copper  and  of 
polarizing  to  the  left,  and  may  be  a  source  of  error  in  the  diagnosis 
of  diabetes.  When  a  pure  copaiba  resin  is  used,  although  the 
copaiba-red  cannot  be  detected  in  the  urine,  the  urine  still  responds 
to  Trommer's  test  for  sugar. 

As  a  stimulant  to  the  geni to-urinary  mucous  membrane,  copaiba 
is  distinctly  more  active  than  buchu,  but  leas  irritating  than  the  oil 
of  turpentine.  It  may  lie  used  in  chronic  pyelitis  and  cystitis,  but  is 
chiefly  employed  in  advanced  stages  of  goTwrrhwa;  if  administered 
during  the  height  of  the  inflammation  in  these  diseases,  it  is  liable  to 
aggravate  the  symptoms.  It  is  also  capable  of  affecting  other  mucous 
membranes  than  that  of  the  geni  to-urinary  tract,  so  that  it  may  some- 
times be  given  with  advantage  in  old  indolent  ulcers  of  the  stomach, 
in  chronic  diorrkxa  and  dysentery,  in  advanced  bronchitis,  and  especially 
when  in  chronic  bronchitis  there  is  very  free  muco-purulent  expec- 
toration. As  a  local  application  it  is  sometimes  very  advantageous 
in  chronic  chilblains  and  other  diseases  of  the  skin. 

The  only  preparation  of  copaiba  fitted  for  internal  use  is  the  oil. 


CUBEB. 

The  unripe,  but  fully  grown  fruit  of  Piper  rubeba,  a  climbing 
plant  of  Java  and  other  portions  of  the  East  Indies.  These  berries 
are  blackish-veined,  about  the  size  of  a  small  pea,  and  have  attached 
to  them  a  short  stalk  three  or  four  lines  long.  Their  odor  is  aromatic 
and  peculiar;  their  taste  warm,  caniphoraceous,  and  peculiar.  They 
contain  cubcbic  add,  cubebin,  volatile  oil,  and  resin,  and  are  fully  rep- 
resented by  the  official  oleorcsin.  Bernatzik  has  found  that  cubebin 
is  inert,  which  is  in  accord  with  the  statement  of  Heffter,  that  cubebin 
passes  through  the  alimentary  canal  without  absorption,  so  that  it  is 
possible  to  recover  from  the  feces  almost  the  whole  amount  ingested. 

Official  Preparations: 

Oleum  CubebsB 10  to  15  minima  (0.6-1  C.c). 

Oleoreaina  Cabebts , ID  to  15  grains  (0.&-1  Gm.). 

Fluidextraetiim  Cubebm 15  W  30  minims  (1-2  C.c). 

Cubeb  is  a  local  stimulant  which  has  very  little  effect  upon  the 
general  system.  In  large  doses  it  produces  a  gastric  and  genito- 
urinary irritation  proportionate  in  severity  to  the  amount  taken. 
Like  copaiba,  it  occasionally  causes  an  urticaria,  which  is  probably 
due  to  the  gastric  irritation.  It  yields  to  absorption  and  elimination 
its  active  principles,  which  can  be  detected  in  the  urine  by  the  addition 
of  nitric  acid,  when  a  precipitate  resembling  that  of  albumin  occurs. 

In  Bemalzik's  experiment  («n  grammes  of  magnEsium  cubebat«  caused  alight 
accelemtion  nt  itie  pube  and  gastric  uneOiSinesii,  with  increased  eliininaliun  of  uric 
acid.    Half  od  ounce  of  the  oil,  token  in  thirty.«ix  hours,  produced  very  decided 
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gastric  iiritstion,  with  the  appearance  Id  the  urine  of  the  oxidixed  oil  in  the  form  .>f 
s  resin,  atid  a  very  great  decrease  in  the  elimination  of  uric  acid.  After  fifty  gramnns 
of  the  powdered  cubeb  the  gaatro-inteatinal  irritation  was  moat  pronounced  aid 
the  nitric  acid  precipitate  in  the  urine  very  abundant. 

Therapeutics.— Cubeb  is  uaed  to  relieve  precisely  the  same 
conditions  &s  copaiba.  In  many  cases  the  best  results  are  to  be 
obtained  by  the  combined  employment  of  the  two  remedies.  It  has 
received  much  praise  as  an  internal  remedy  in  chronic  hemorrhoids. 
It  is  useful  as  a  local  stimulant  in  the  relaxation  of  the  larynx  fre- 
quently seen  in  public  speakers  following  slight  colds  and  overuse  of 
the  voice,  rhewing  the  berries  often  bringing  relief  to  the  throat  and 
tone  to  the  voice.  The  powdered  drug  may  be  used  as  a  snuff  in 
eoryza.  In  this  disease,  as  in  all  others,  cubeb  should  not  be  employed 
in  the  earlier  stages  before  secretion  has  been  established,  but  later 
in  the  affection  when  the  discharge  is  profuse. 

The  best  preparation  for  internal  use  is  the  oleoresin,  which  may 
be  given  in  capsules. 

Matico,  the  leaves  of  the  Piper  angustifolium  of  Peru,  contains 
a  volatile  oil,  resin,  and,  It  is  said,  a  bitter  principle,  maticin.  It  is 
a  softish  mass  which  is  largely  employed  as  a  styptic,  and  probably 
acts  chiefly  mechanically,  coagulating  the  blood  in  its  interstices, 
adhering  tn  the  wound,  and  thus  arresting  the  hemorrhage.  It  has 
also  been  employed  in  internal  hemorrhages  and  in  gorwrrhcea.  In 
these  affections  it  probably  act.s  similarly  to  oil  of  turpentine,  although 
much  less  iif  a  stimulant  and  much  more  feeble. 

Huidextnu'luni  Malice). I  Htiidrachm  {4  Cc). 

JuNiPKR  in  Ihe  fruit  of  the  common  juniper,  Junijwrus  com- 
munis, of  Europe  and  this  country.  These  berries  are  round,  bluish 
bodies,  about  the  sikc  of  a  large  pea,  of  a  sweetish,  terebinthinate, 
aromatic  taste.  They  owe  their  properties  to  a  volatile  oil.  They 
yield  to  boiUng  water  and  to  alcohol. 

OHiclal  Preparatloas : 

tHcuni  Juniperi .5  to  10  minims  (0.3-0.0  C.c). 

Wpiritus  Juniperi  (!>  per  cent.) )  to  I  fluidrachm  (2—4  C.r.). 

SpiritiiH  Junijicri  <V>mp(Milus  (4  per  ccni.)  .  .2  lo  4  fluidrachms  (S-l.'i  C.c). 

.Imiii>or  in  gontly  stinmlant  and  cordial  to  the  stomach.  Upon  the 
kidneys  the  nil  exerts  a  decided  stimulant  action,  and  when  freely 
given  is  capable  of  irritating  Ihe  renal  organs  above  the  secreting  point, 
and  of  producing  lessened  secretion,  strangury,  and  even  8Uppressi()n 
of  urine.  .Iunii>pr  is  largely  used  as  an  adjuvant  to  potassium  bitar- 
trate  or  the  alkaline  diuretics.  On  account  of  its  stimulant  local 
influence  upon  the  alimentary  canal,  it  renders  the  cream  of  tartar 
far  more  acceptable  to  the  stomach,  and  at  the  same  time  aids  its 
diuretic  action.  Sometimes  juniper  is  employed  for  its  stimulant 
action   on   the   I'.uicnus   membrane  of  the  genito-urinary  organs  in 
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chronic  pyelitis  and  in  chronic  catarrh  oj  Ike  bladder.  In  the  form  of 
the  compound  spirit  or  its  eciuivnlent,  r/in.  juniper  is  often  useful  iii 
tlie  Bubaciile  congestion  oj  the  ki-tineys  frequently  seen  in  old  peraona, 
and  characterized  by  arhing  in  the  loins  and  lessened  urinary 
seiTction  without  more  serious  symptoms. 

Oil  of  ERinERON. — Erigeron  Canadensis,  or  Canada  Fleabane, 
contains  a  large  proportion  of  a  yellowish  volatile  oil  {Oleum  Erig- 
erojitis)  of  a  rather  pleasant  odor  and  taste,  which  has  properties 
resembUnR  those  of  turpentine,  but  much  less  stimulating.  It  may 
be  employed  in  iiffectinns  of  the  genitit-urinari/  organs  and  in  passive 
hemorrhages.  It  is  especially  vulualile  in  mennn-hagiti.  According 
to  Starke,  it  is  very  efficaci<ius  in  gonon-hwn.  The  doae  is  five  to 
twenty  minima  (0.3-1.2  C.e.)  every  two  or  three  hourB,  and  is  beat 
administered  on  sugar. 

Oil  of  S.\nt.\l  (Oleum  Santali)  is  a  pale  yellowish,  strongly 
aromaiif  volatile  oil.  of  a  pungent,  spicy  taste,  from  the  distillation 
of  the  wood  of  Santalum  album.  It  is  insoluble  in  water,  but  readily 
.soluble  in  alcohol.  When  pure,  it  is  a  local  Irritant  and  probably 
capable  of  affecting  the  general  system,  although  its  physiological 
action  has  not  been  properly  investiguted.  S.  Rosenberg  has  noticed 
after  doses  of  sixty  drops  a  day  Irritation  of  the  alimentary  canal, 
burning  in  the  urethra  during  urination,  and  an  eruption  of  small 
red  prominences  upon  the  entire  surfare  of  the  body,  involving  even 
the  conjunctiva.  Oil  of  sandal-wood  is  efHcienI  in  chnniic  bronchitis 
and  in  the  advanced  stages  of  acute  hroMhUis.  but  its  most  [lopular 
use  is  in  gonarrkixa  after  the  first  period  of  acute  inflammation.  From 
ten  to  twenty  minims  (0.6-1.2  C.c.)  of  it  may  be  given,  in  capsule  or 
emulsion,  three  or  four  times  a  day. 

Kava. — The  root  of  Piper  mefhyslicum  in  used  in  the  Sandwith  lalandH  an  the 
haais  oF  an  mtoxJcating  llijuor  known  as  kai<a-katti,  kava,  or  out.  It  coiiluiiis  a 
rrj-stalline  phnriple  anulogijiis  !o  pi  peri  n,  which  its  discoverer,  Goblej-,  cjiUed 
iiielhysl-ii-iii,  bc^ldea  an  acrid  resin,  kavin,  and  u  voUiIiIg  oil, 

L.  Lewin  liads  tbal.  when  the  kava  resin  is  iiijecled  into  the  frog  it  prodiirpK 
u  very  pronounced  loss  ot  sensation  at  the  point  of  injection,  due  to  a  paralynis  of 
ihe  peripheral  endings  of  tlie  sensory  nerves,  and  (hal  afier  the  ahunrfititm  ut  the 
remedy  ihere  in  loss  of  voluntary  niolion  and  reflex  activity,  which  in  chiefly  of 
spinal  origin  In  experiments  made  upon  llie  warni-tilooded  aminals  he  obtained 
similar  phenonienii, — namely,  local  anesthesia  at  the  jxiiiil  of  injectiiin,  followed, 
ufler  aWirption,  i)y  p'nemi  parulj-wis,  due  lo  a  direct  depreaaion  tit  llic  motor  wide 
of  the  spinal  cord,  the  motur  nervpa  and  (he  niascles  remaining  intact.  Accnrding 
to  IJario  Baidi,  the  active  principle  of  kava  produces  in  the  dog  a  very  short  period 
of  excitement  of  the  sensory  nerves,  foUuwed  by  a  complete  paralysis,  at.  a  lime 
ivlien  the  whole  motor  synlem  still  responds  to  stimuli. 

In  small  dose.s  kava  is  said  to  act  us  u  stlRUilsnt  tonic,  but  when  taken  in  large 
amounts  lo  produce  a"  intoxication  which  differs  from  lliat  iiiused  by  alcohol  in 
being  silent,  drowsy,  and  without  emotional  'exaltation.  'Hie  great  loha  of  miutcu- 
lar  power  which  is  said  lo  follow  kava  delmiich  in  those  unaccustomed  lo  the  use 
of  the  drug  shows  tliat  its  influence  upon  the'  .spinal  centreH  in  mnn  is  Ihe  same  ua 
in  olher  mammals,     .\ccording  to  Rnldi,  Itaiidolph,  and  I^win.  the  resin  of  kava 
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is  a  local  aneatlietic  ot  evtraordinary  peraiRtency  of  aclion,  but  il  appears  to  be  too 
irrilanl  for  practicul  a-w.  A  depoction  of  ilie  rimt  la  used  in  Oreanicii  very  largely 
in  the  trealnieiit  of  gnuuirhaii,  and  its  value  haa  been  slrongly  affirmed  by  Sanni^. 
The  dose  ot  the  root  ilsclf,  given  in  defwlion,  is  halt  a  draciim  (2  Cm.)  three  or  four 
time«  a  day.   of  a  fluitlmract,  Imlt  u  fluidrachm  (2  V.c). 

Yohimbine. — Tliis  alkaloid  i»  obtained  from  tlie  bark  ot  Corynanlhe  yohimbi, 
a  rubiaeeous  tree,  growing  in  llie  aoulhern  Camenxins  district  in  Africa. 

It  was  origiiutlly  investigated  by  Oberwarth  and  Loeny.  who  found  it  was 
in  animab  and  alwo  in  man  a  very  active  excitant  to  the  scxiial  organs  and  func- 
tions. On  the  other  liand,  Kravkoff,  an  the  result  ot  experiments  upon  the  lower 
animals  and  upon  nian,  concluded  that  it  has  no  aplirodixiac  elTect;  and  frequently 
producex  nauwa,  mlivaticin,  irritablliiy.  and  other  diiukgreealile  results.  Il  lias  been 
used,  however,  by  numerous  cliniciuns  in  neuruuthenic  imjuiUiKt,  wilh  reports 
wliich  are  generally  favorable  to  its  inlliieiicp,  (For  liternliire  see  Merek's  Report, 
1901,  190'2.)  It  \n  Naid  to  lie  of  no  value  when  impotence  depends  upon  organic 
nerve  trouble,  and  to  1*  liarniful  when  il  ix  ratuied  by  chronic  inflammatory  dinease 
of  the  sexual  organs  or  of  the  prostate  gland.  IJose,  one-twcltth  grain  (5  MilUgm.) 
of  the  hydrochlorate,  either  in  tablet  or  solution,  three  or  foiU'  times  a  day, 
hypodermicoLy. 

HEXAMETHYLENAMINE. 

Hexamethylene-tetramine,  is  a  cnndensation  product  of  ammooJa 
and  formaldehyde.  It  is  largely  employed  in  medicine  under  various 
trade  names,  aa  urotropin.  formin,  antinoforni.  cystogen,  etc.  Il 
occurs  as  colorless,  odorle.ts  crystals,  with  u  bitterish  sweet  taste, 
freely  soluble  in  water,  modemtely  soluble  in  ult-ohol,  and  with  alka- 
line reaction.  When  gently  warmed  with  dilute  acid  it  ia  decomposed 
into  foriiiiildehydc  and  ammonia. 

Physiological  Action. —  Loval  Action. — Absorption  and  Etiviina- 
tion. — Hexamethylenamine  is  distinctly  irritant.  It  ia  abBorl>ed  with 
great  rapidity,  having  been  detected  in  the  urine  ten  minutes  after 
its  ingestion,  and  is  eliminated  from  the  kidneys  in  great  part 
unchanged,  although,  as  first  stated  by  Loebiech,  it  is  to  some  extent 
decomposed  in  the  organism  with  the  liberation  of  formaldehyde. 

Casper  injected  urotropin  tinder  the  akin  ot  a  rabbit  and  found  tomialdehyde 
in  the  bluod,  and  also  was  able  in  some  eases  to  delect  formaldehyde  in  the  urine  of 
persons  taking  urotropin,  an  oliaervation  which  has  been  confirmed  by  Suter,  and 
by  Citron.  In  a  number  ot  cases,  however,  these  chemists  failed  to  detect  any 
formaldehyde  In  the  urine,  and  P.  J.  Cammidge  could  not  get  it  at  all;  so  that  it  is 
evident  that  elimination  of  formaldehyde  after  the  iiigCHtion  ot  hexamethylenamine 
is  an  inconstant  phenomenon.  It  has  lieen  suggested  that  hexamelhylenamine  is 
decompmed  by  the  acid  juices  of  the  stomach,  but  Suler  found  tliat  when  he  put 
formal dehydi?  inlu  the  sloiiuich  of  tlie  rabbit,  or  took  formal dehydc  himself  in  safe 
dotie,  it  was  mi[<oH<iblc  to  detect  it  in  tlie  urine;  ho  thai  any  formaldehyde  hberaled 
by  the  liexameihylenaminB  in  the  stomach  would  in  all  prol>ability  either  bo 
distributed  in  the  Hyitleiu  or  thrown  off  in  some  other  form  tiiun  formaldehyde. 

It  has  been  shown  by  Suler  tliat  when  urotropin  is  mixed  outside  ot  the  body 
with  acid  urine  it  undei^oea  decom position,  although  this  does  not  occur  when 
the  urine  is  aUuUine.  It  is  therefore  probable  lliat  timt  portion  of  ingested  hexa- 
tnethylenamine  which  is  decomposed  suffera  cliange  in  the  kidney  and  upper  urinary 
piissages;  a  conclusion  which  is  confirmod  by  an  observation  of  Casper,  tlint  when 
the  urine  of  a  person  who  lias  taken  urotropin  is  allowed  to  ituiid  a  continuous 
fonnatiou  of  lurmaldehydo  goes  on  iu  it  fur  days. 
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The  biu:lerii:idid  influenre  of  hexamelhylcnaiiiiiie  iti  l.lic  urine  in  not  aJiogetber 
dependent  upon  its  convprsion  into  formaldehyde,  since  Canunidge  iam  ahown  tlial 
it  has  [(self  vety  marked  baotcricidnl  powem. 

General  Effects. — The  ordinary  therapeutic  dose  of  hexamethyl- 
enamine  produces  no  general  symptoms,  and  we  know  of  no  cases  of 
poisoning  by  it.  In  the  dog  the  daily  dose  of  two  hundred  and  eighty 
grains  is  said  to  cause  no  other  disturbance  than  renal  irritation 
(Nicolaier).  The  ingestion  of  one  hundred  and  twenty  grains  a  day 
of  it  usually  causes  in  man  burning  puin  in  the  bladder  and  urethra, 
especially  after  lu-ination,  followed,  if  the  dose  be  continued,  by  the 
appearance  of  albumin,  red  blood-corpuscles,  and  abundant  renal 
epithelium  in  the  urine.  P.  J.  Cammidge  has  noted  after  the  free 
exhibition  of  urolropin  general  formication,  es]Tedally  intense  at 
night,  ending  in  a  few  days  in  a  diffuse  rash,  suggesting  that  of  measles. 

Therapeutics. — Hexamethylenamine  was  especially  brought  for- 
ward by  liardel  and  Laiiuers  aa  a  solvciit  for  uric  acid,  but,  according 
to  the  experiments  of  Arthtu-  Nicolaier,  it  is  less  active  in  this  respect 
than  is  piperazine.  and  is  of  no  practicnl  value  for  the  solution  of  renal 
calcuU.  On  the  other  hand,  it  ranks  with  piperazine  as  an  altera- 
tive diiu-etic  in  the  treatment  of  pyelitis,  cystitis,  and  amvioniacal 
likospkaturia.    In  gonorrkisa  it  has  failed  to  be  of  service. 

Oiu-  present  experimental  knowledge  so  strongly  confirms  the 
clinical  experience  of  Citron  that  in  order  to  get  the  good  effects  of 
hexamethylenamine  in  geni to-urinary  inflammations  it  is  essential  to 
maintain  the  acidity  of  the  urine,  that  in  moat  cases  benzoic  or  boric 
acid  should  be  exiiibited  at  the  same  time  as  is  hexamethylenamine.* 
Hexamethylenamine  has  been  used  as  a  prophylactic  against  nephritis 
in  scarlet  fever.  Preisisch  foimd  9  per  cent,  of  kidney  lesions  with 
urotropin  as  against  13  per  cent,  without.  Dose,  fifteen  to  twenty 
grains  (1-1.3  Gm.)  three  or  foiu-  times  a  day,  well  diluted. 
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FAMILY  v.— DIAPHORETICS. 


DiAPHORKTiCB  are  those  medicines  which  are  employed  to  increase 
the  action  of  the  skin.  It  is  sean-ely  in  place  here  to  discuss  the  results 
of  suppression  of  the  functional  activity  of  the  skin  or  the  importance 
of  the  surface-ehmination  to  the  system.  It  does  seem  well,  however, 
to  i-all  attention  to  the  fact  thai  the  perspiratory  glands  have  a  double 
function  to  jjerform, — that  of  elimination,  already  alluded  to,  and 
that  of  keeping  down  the  temperature  of  the  body  during  expo.surc 
to  heat.  When  a  man  enters  a  Turkish  bath  the  temperature  of  wliich 
is  perhaps  160°  F.,  or  when  he  works  in  the  sun  on  a  very  hot  day, 
there  is.  if  he  be  used  to  such  exposure,  little  or  no  rise  in  the  tem- 
perature of  the  body,  because  the  surface-glands  secrete  sweat  so 
actively  as  (o  expose  a  great  amount  for  evaporation,  and  by  the 
conversion  of  so  much  water  into  vapor  such  an  amoimt  of  heat  Is 
absorbed — i.e. .converted  from  heat  into  repulsive  force — that  the  body 
is  cooled.  The  reason  that  even  a  moderate  degree  of  heat  in  a  moist 
atmosphere  is  intolerable  is  because  evaporation  cannot  take  place. 

From  what  has  already  been  stated,  it  is  obvious  that  the  use  of 
dry  external  heat,  or  rather  exposure  to  a  hot  atmcsphere,  is  a  power- 
ful means  of  producing  perspiration..  It  may  be  applied  either  in  the 
form  of  the  Turkish  bath,  in  which  (he  air  of  the  hot  chamber  is  very 
dry,  or  in  the  Ruftsimi  or  vaj'or-balh.*  in  which  the  atmosphere  is 
surcharged  with  hot  vapur.  Neither  of  these  baths  has  any  other 
phyaological  property  than  that  of  a  sweat -producer. 

Hot-u-nier  balks  offer  another  very  sui'cessful  method  of  inducing 
profuse  perspiration.  The  patient-  should  be  placet!  in  a  bath  of 
about  100"  F.,  and  remain  there  from  fifteen  to  twenty  minutes, 
during  which  time,  by  the  repeated  addition  of  very  hot  water,  the 
temperature  should  be  raised  to  110°  P.,  or  to  such  point  as  the  patient 
can  endure.  Warmed  blankets  having  been  plentifully  provided,  the 
sick  man  should  be  lifted  from  the  bath  into  them,  be  closely  wTapped 
up,  and  so  left  for  three  or  four  hours  before  l>eing  transferred  to  the 
usual  bed.  According  to  A.  .Sleffen.  after  this  u.se  of  the  bath  the 
body  has  been  proved  to  undergo  loss  of  weight  continuously  for  one 
nr  two  days. 

The  popular  belief  that  after  a  sweat  there  i.s  a  greater  liability 
than  usual  to  take  cold  appears  to  us  to  be  well  founded:  care  must. 


■  Vnr  honi<.  ii?*  ihMT  lire  in  th^  m&rliet  vnrioiw  "Cabinet  b*<hR.  "  -o  daltP'LH  w^,(ph  aTlorit  ■ 
difftp  m'\  cHiritTiT  mPBri'.  ol  aivitig  vnpr,T-hBTI,".  The  1«rEn  Turkish  ballt  i-  liMT  ■wifjlie'l  14.,  Iltr 
taTh  u?.«I  ill  thi^  n^u»lry  under  that  iiame.  Thin  bnOt  ajipei&n.  mil  1u  Iv  ■  mpv  of  0,r  Orinilbl 
balh,  hut  merpiv  a  dflnvative  Irnm  it,  Wri1fi>  a^rm  thai  m  the  Ea^I  t\w  dudAmim.  *>r  •WMtin*- 
chsTnhrr,  rmrrK  bu-^  A  iTnnermlMrp  *<1  iruiiY  llinn  U^  F,:  jti  Ixindon  vp  have  lv«n  m  n  Turkitn 
bath  ■!  200°  F.:    riuio  [40°  1q  lflO°  K.  u  a  cammon  [empnrai uiv  in  AinrrlFaii  l*ihf. 
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therefore,  be  exercised  to  avoid  exposure  after  the  hot  bath  of  any 
kind.  The  liability  to  take  cold  may,  however,  be  overcome  by  the 
use  of  the  cold  douche  or  plunge-bath. 

The  possibilities  of  the  hot-water  bath  as  a  therapeutic  measure  are 
probably  much  greater  than  is  ordinarily  recognized.  In  severe  bttnu, 
in  Tiervous  shock,  and  in  various  skin  diseases  continuous  immeraon 
would  probably  often  be  found  of  the  greatest  service.  According 
to  Baelz,  the  baths  which  are  habitually  taken  by  the  entire 
native  population  of  Japan  are  at  a  very  high  temperature  (109°  to 
114°  F.),  and  the  immersion  continuous  during  the  whole  evening. 
The  mouth  temperature  rises  to  104°  or  105°  F.,  while  the  pulse 
becomes  very  full  and  increased  in  frequency,  with  marked  evidences 
of  relaxation  of  the  arteries.  When  there  is  a  high  grade  of  atheroma, 
the  softening  of  the  arteries  after  an  hour's  bath  is  very  pronounced. 
Baelz  believes  that  there  is  no  increase  in  the  elimination  of  nitrog- 
enous matter,  and  that  the  Japanese  custom  is  extremely  useful, 
because,  the  winter  being  cold  and  the  houses  not  heated,  the  people 
lose  bodily  heat  during  the  day,  and  for  two  pennies  in  the  evening 
acquire  &  supply  of  heat  which  lasts  through  the  night. 

Profune  sweating  is  always  more  or  less  exhausting,  but  is  not 
nearly  so  much  so  as  pur^ng,  and  therefore  may  be  practised  in 
dropsical  patients  too  feeble  to  allow  of  the  use  of  purgatives.  The 
hot  baths  are  not,  however,  altogether  free  from  danger  or  objection. 
Sometimes  in  the  Turkish  and  Russian  baths  the  patient  fails  to  sweat 
freely,  and  a  feeling  nf  distress,  a  bounding,  rapid  pulse,  and  perhaps 
severe  hcadiirhe  develop  themselves:  under  these  circumstances  the 
bodily  temiwrature  rises,  and  a  fever  develops,  which  may  go  on  to 
the  production  of  a  true  "thermic  fever,"  and  perhaps  terminate  in 
sudden  dt^ath.  This  is  an  exceedingly  rare  result,  and  one  that  can 
never  occur  if  the  patient  is  removed  from  the  hot  chamber  so  soon 
as  any  unplcumtnt  symptoms  are  manifested.  Sudden  death  has 
l»en  rccoriled  once  from  "sunstroke"  in  a  patient  while  taking  the 
"Turkish  bath,"  ulso  once  from  "congestion  of  the  lungs."* 

According  to  Stiffen,  the  hot-water  baths  are  contraindicated  by 
the  existence  of  congestion  or  (cdema  of  the  lungs,  or  of  a  tendency 
towards  these  disorders,  since  under  such  circumstances  the  bath 
greatly  increases  the  disease,  or  precipitates  a  perhaps  fatal  attack. 
Our  own  experience  corroborates  these  statements.  We  have  seen, 
under  the  conditions  mentioned,  the  most  frightful  dyspnoea  result 
from  the  use  of  the  hot-water  bath.  If  disturbance  of  the  respi- 
ration comes  on  during  the  bath,  the  patient  should  immediately 
be  taken  out,  and,  if  the  symptoms  be  urgent,  cold  water  should  be 
freely  dashed  over  the  head,  neck,  and  chest.  Severe  cardiac  disease  is 
also  a  contraindication  both  to  the  Turkish  and  Russian  or  vapor-bath. 

Precisely  as  water  may  act  as  a  diuretic  by  increasing  the  fluidity 
and  amount  of  blood,  so  may  it  also  act  as  a  diaphoretic,  provided 
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that  it  is  directed  to  the  skin  by  being  itself  given  warm  and  aided 
by  the  use  of  external  heat;  hence  the  importance  of  hot  drinks 
when  it  is  desired  to  produce  free  sweating.  The  colliquative  "night- 
sweats"  of  phthisis  are  undoubtedly  largely  due  to  a  paralytic  weak- 
ening of  the  blood-vessels  of  the  skin.  In  a  similar  manner  aconite, 
veratrura,  tartar  emetic,  and  other  substances  which  profoundly 
affect  the  circulation  produce  a  free  sweating  which  resembles  that 
often  seen  in  collapse  from  other  than  drug  causes. 

Diaphoretics  are  employed  in  the  practice  of  medicine  to  fulfil 
the  following  indications: 

First. — To  arrest  forming  diseases  of  not  very  severe  type,  prob- 
ably by  causing  a  flow  of  blood  to  the  surface,  and  thereby  relieving 
slight  internal  congestions,  and  possibly  by  eliminating  principles 
which  have  been  retained  in  the  blood  instead  of  being  excreted  as 
they  ought  to  have  been.  In  general  cold,  in  muscular  rheumatism, 
in  suppressed  menstruation,  and  other  results  of  exposure  to  cold 
and  of  checked  perspiration,  the  diaphoretics  afford  the  most  efficient 
means  at  our  command  for  restoring  the  normal  functions. 

Second. — To  javor  absorption.  In  dropsy  the  diaphoretics  are  of 
very  great  value,  often  aiding  diuretics  and  purgatives  in  effecting 
a  cure,  and  sometimes,  when  these  fail,  or  when  circumstances  forbid 
their  use,  rescuing  the  patient  from  impending  death.  None  of  the 
medicinal  diaphoretics  except  pilocarpine  is  of  sufficient  power  to 
be  relied  upon  in  dropsy.  The  Turkish,  the  Russian,  and  the  hot- 
water  bath  are  capable  of  producing  sufficient  sweating  to  cause 
absorption  of  dropsical  fluid,  but  must  be  vigorously  employed. 

Third. — To  aid  in  the  subsidence  of  diseases  which  naturally  pass 
off  with  a  sweat.  The  chief  use  of  dijiphiiretlcs  for  this  purpose  is  in 
malarial  ferers,  especially  in  the  remiUent  form  of  the  affection,  when 
the  sweating  stage  fails  to  develop  itself  thoroughly  and  the  paroxysms 
run  into  one  another.  Even  in  the  single  paroxysm  of  intermittent 
frvcr.  by  hastening  Ihe  closing  stage,  they  often  shorten  the  paroxysm. 

Fourth. — To  eliminale  noTious  materials  from  the  blood.  The  old 
humoral  idea  that  the  groundwork  of  such  diseases  as  fevers  is  a 
distinct  materies  morbi  which  can  be  eliminated  from  the  blood  has 
no  sufficient  demonstration  to  be  accepted,  and,  although  diaphoretics 
do  good  in  ferers,  yet  it  cannot  be  granted  that  it  is  in  this  manner. 
The  very  great  power  of  increased  diaphoresis  in  cooling  the  body 
through  surface-evaporation  has  already  been  dwelt  upon,  and  much 
of  the  good  effected  by  diaphoretics  in  diseases  of  high  temi)erature 
probably  has  its  origin  in  this  power. 

Modern  science  seems  clearly  to  point  out  that  diaphoretics  may 
aid  in  separating  from  the  blood  retained  secretions,  and  may  to 
some  extent  replace  the  action  of  the  kidneys  when  these  organs  are 
disabled  by  disease. 

Ill  1851  SclioHin  discnverpd  urea  in  the  sweat  of  patienW  suffering  from  the 
rnlbpee  oC  cholera.    Not  only  has  ihc  discovery  of  Sclioltin  been  niiiiirmntl  1',v  I '.»' 
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reeearchcfl  of  G.  O.  Itces,  ot  Fiedler,  of  Hirschaprmig,  of  Ivnu|)  ami  Jiirgcnsen,  of 
Leube.  and  of  G.  Deiningcr,  but  it  has  also  been  abundantly  prove<[  tliat  the  akin 
escret«A  urea  freely  during  Tbc  advanced  stages  of  Bright's  diaeoae,  and  also  during 
the  partial  lu-inary  suppreesion  of  scarlatinal  destiiuinuitivo  nrphritia.  The  tirpa 
in  reoBil  disease  may  even  form  a  distloct  cryBtalline  powder  on  the  skin,  but  it  is 
rnost  abundant  about  the  mouths  of  tlic  sweul-glands.  We  believe  Landerer  was 
the  fintt  lo  announce  that  urea  is  present  in  the  sweat  of  healthy  pentons;  and, 
although  excellent  chemisls  lisve  been  unOible  to  de(«et  it,  Its  presence  at  limes 
can  no  longer  be  denied,  since  it  luia  been  found  not  only  by  Ijinderer.  but  also  by 
Funke  in  1M5S.  by  Meissner,  and  by  Leube;  Fourcroy  (quoted  by  Reea)  has  also 
found  it  In  the  sweat  of  horses.  By  a  series  of  elaborate  experiments,  Leube  has 
rendered  it  probable,  if  he  Ima  not  acttuiUj'  proved,  that  in  health  there  is  such  o 
relation  between  the  skin  and  the  kidneys  tlwl  when  the  former  is  very  motive  the 
latter  excrete  letia  than  the  normal  amouat  of  urea. 

When  to  the  facts  already  cited  are  added  the  observation  of 
Griesinger,  that  in  diabetes  the  perapiriition  contains  sugar,  and  the 
well-known  circumstanoes  that  In  rheumatism  the  sweat  contains 
lactic  acid,  and  in  jaundice  biliary  products,  the  value  of  diaphoretics 
as  a  means  of  getting  rid  of  retained  excretions  becomes  manifest. 
For  this  reason,  in  Bri^ht's  disease,  especially  of  the  acute  form,  they 
are  of  the  greatest  value,  acting  beneficially  in  three  different  ways, — 
by  drawing  the  blood  to  the  surface,  and  thereby  reheving  any  inter- 
nal congestions  of  the  kidneys  or  other  organs  that  may  exist;  by 
promoting  the  absorption  of  dropsical  effusiona:  and  by  eliminating 
retained  secretions. 

The  drugs  which  are  used  clinically  for  the  purpose  of  increasing 
the  sweating  are  spirit  of  nitrous  ether,  tincture  of  aconite,  powder 
of  ipecac  and  opium,  and  pilocarpine.  The  spirit  of  nitrous  ether 
acts  by  dilating  the  vessels  thus  inducing,  so  to  speak,  an  artificial 
congestion  of  the  sweat  glands.  Although  for  this  purpose  ethyl 
nitrite  is  used  almost  exclusively,  it  is  evident  that  any  of  the  nitrites 
IB  capable  of  fulfilling  the  same  indication. 

It  is  probable  that  opium  exercises  a  alight  direct  stimulant 
influence  upon  the  sweat  glands.  Probably  through  the  relaxing 
eSects  of  nausea  this  action  is  greatly  enhanced  by  ipecac  so  that  the 
combination  introduced  by  the  famous  pirate,  Dr.  Dover,  has  main- 
tained its  place  as  a  practical  diaphoretic  for  two  centuries  and  still 
remains  one  of  the  moat  valuable  combinations  for  the  purpose  of 
producing  sweating. 

PILOCARPUS. 

This  drug,  which  has  long  been  employed  by  the  natives  of  South 
America,*  received  its  first  notice,  under  the  various  names  of  Jabo- 
rnndi.  Jaguarandy,  and  J amguarandi,  from  T.  J.  H.  Langgaard  in  his 
Diecionario  de  Mcdfcina  domfstica,  Rio  Janeiro,  1S6S.  It  attracted 
no  attention,  however,  until  1874,  when  it  was  brought  to  Paris  by 
Coutinho.     The  U.  S.  Pharmacopa?ia  recognizes  only  the  leaflets  of 

*  0iHiBr  Ibe  nmuie  of  Jikbarutdi  vorioiu  dnici  other  thui  the  prnducta  oF  PilocupuA  »n  poJd 
lo  firmnl-  Aa  the  Piliw&rpui  pinnnlus  hju  b««n  found  lo  be  Bclive  whra  erown  in  Fruin,  it  in 
pnibvblB  ttiAl  ibe  Jabonuidi  plant  mi^hl  bf  anecfvtuWy  oiiJrivHtnl  in  our  KoiJItvFni  SiaIh. 
fnri^i*  {firrUn.  KHn.  ITecAnufAn/l,  1S75}  fmirul  ihr  wcwd  incn. 
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t  wo  species.  Pilocarpus  Jaborandi  and  Pilocarpus  mierophyllue. 
These  two  shrubs  are  much  alike,  the  leaflets  of  the  compound  leaves 
of  the  first  variety  are  much  larger  than  the  second,  being  two  to  four 
inches  long,  while  those  of  P.  microphyllus  are  from  one-half  to  one 
inch  in  length.  Their  activity  is  due  to  the  alkaloid  pilocarpine, 
discovered  by  Byarson.*  They  should  contain  not  less  than  0.5  per 
cent,  of  total  alkaloids. 

Official  PrepBratlons  : 

HuideKtnii'lum  Pilocarpi J  lo  I  fliiidradim   (2-4  Cc). 

Pilocarpimp  Hydrochloridum ^j  to  i  grain  (0.00.5-0.015  Gm.). 

Pilocarpina'  Nilnw.  . A  to  j  gram  {0.005-0.015  Gm.), 

Physiological  Action. — Local  Action. — Absorption  and  Elimi- 
nation.— Jaborandi  is  practically  free  from  irritant  properties,  and 
yields  its  active  principle  rapidly  in  the  alimentary  canal,  After 
hypodermic  injection  of  pilocarpine  the  symptoms  may  set  in  in  five 
minutes.  It  is  probable  that  the  alkaloid  escapes  from  both  the  skin 
and  kidneys. 

General  Effects. — When  an  infusion  of  from  sixty  I<j  ninety  grains 
of  jaborandi  Is  given  to  an  adult,  in  about  ten  minutes  the  face  and 
neck  become  deeply  flushed,  and  free  perspiration  and  salivation 
commence.  The  sweating  tiegins  on  the  face:  both  it  and  the  saliva- 
tion are  excessively  profuse,  and  last  from  three  to  five  hours.  There 
is  not  rarely  nausea,  and  sometimes  vomiting.  The  pulse  is  usually 
more  or  less  quickened,  as  is  also  frequently  the  respiration.  After 
the  sweating  has  ceased,  the  patient  is  left  more  or  less  exhausted. 
The  nasal  and  lachrymal  secretions  are  also  very  generally  increased 
under  the  action  of  the  drug,  and  Gul>ler  has  noted  diarrhiisa.  which 
in  the  experiments  of  Ringer  and  others  han  not  been  present.  There 
is  sometimes  contraction  of  the  pupils,  and  even  disturbance  of  vision. 
These  effects  of  the  drug  are  in  the  adult  fairly  constant;  but  sub- 
jects have  been  occasionally  found  who  were  not  susceptible  to  the 
action  of  the  remedy,  and,  very  curiously,  in  Ringer's  pxpcHmenls 
children  were  found  to  be  very  insusceptible,  although  lioses  of  sixty 
grains  were  employed.  Schwann.  Morat,  and  other  observers  have 
noticed  in  the  lower  animals  that  very  violent  gastric  and  intestinal 
movements  are  produced  by  the  drug. 

Secretion. — The  dominant  action  of  pilocarpine  is  to  increase  the 
secretory  activity  of  all  (he  glands  of  the  body,  especially  those  of 
the  skin.  The  action  is  eilher  on  the  secreting  celb  themselves  or,  as 
appears  at  present  probable,  on  the  peripheral  nerve  terminals  within 


*  Conoemint  liie  alkaliti,I,i  uf  jaboraniji  and  their  dcriv&hvfifi  tlirrr  »  mucli  canFunion  and 
TmperfBTrhon  in  our  knnwledftB.  Thwa  ihlkaluid^  1iav«  bepti  thoueht  id  »,Mr*i  in  JBburHndi  Icbvp*. 
namely,  pilDcarpine  aiid  iid  denvalivpf',  tobar,ng  And  piiffcarpuliric^  Acc-jnllni?  In  iiJi  tlinoovrrrrv. 
Hamack  an-l  Meyer  M.  *-'.  ^.  ^.,  xii.J.  iobiitine  rtcis  upun  ihe  hi-Hii,  pupi],  ^iiro*'1itien,  and  ujivury 
simnd-'i  in  n  niBniier  iLlmi>9t  idpniicst  wiih  (hat  nf  nirctpine,  eo  llmi  its  iwca.«ji>niLl  DTV?^^noe  iu  cum- 
rnercLiil  pilocnrpinp  piveo  nse  lo  vanarii,?  'jf  phyvJDtuKiciil  and  Ihprapeunc  sirlii,n.  Jowell,  hnwi,%-er. 
Iih*  Vuvn  unabfp  lo  ]sn[alc  ja^nnr,  and  ihere  14  much  doubl  an  lo  iu,(  brinR  a  conplaTit  oniittiluent 
..r  jaborandi.  (See  Mareholl,  B.  .U..  1900  Li.  I.  Kunher.  aerurdinii  lo  MBrthnll,  jaborine  aold  by 
M-rek  i>  a  (nixlure  o' pdocarpine  and  a  fourti,  alkalnld.  intfilot-v-jyinr.  Pilararpiding,  aecordinr 
lo  llamaek  L\-  E.  y.  ^..  xx.i.  puuwci  in  ex»Mfive  dune  viirlpnt  >wi-uljnff.  •^livjiTInn,  al-4>  voinilinc 
^a  i  pundnft.  witb  icrcul  rh^lurbuiirtb  al  circulaliod. 
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the  glands.  Oa  account  of  the  anliigoiiism  between  the  skin  aud  the 
kidnpys  the  diaphorelic  dose  of  pilocarpine  may  cause  a  decrease 
in  the  urinary  flow,  but  the  assertion  of  Gubler  that  the  alkaloid 
administered  in  very  small  rejieated  doses  has  a  marked  diuretic 
influence  has  received  clinical  confirmation.* 

The  sweat  produced  by  pilocarpine  is  ofl*n  enormous  m  quantify  (nine  to  fifteen 
ouni.*etf  by  cfl imai iun ) .  Vulpian  liat  iihown  lliat  the  8weat  is,  ux  tiormaUy,  alkaline. 
Ill  the  dtmlysM  of  Robin  the  clilorides  wt-re  toimd  in  exi^wi,  the  carlxinalCTt  and 
phoBplmtcu  iu  very  minute  amount,  and  the  urea  in  more  thun  five  timex  iIh  normal 
proportion,  the  amount  ctimirmled  in  llie  (sweating  Iteing  exliinuiod  at  from  ten  to 
fifteen  gmiiw.  Hardy  and  Ball  Iwlieved  that  in  their  experinientn  tlie  average 
amount  of  urea  eliminated  by  the  akin  wan  seventeen  graitiH. 

JiilH>randi  appeare  to  have  a  slituiilant  influence  upon  serreling  glandti  through- 
out the  whole  body.  The  nuHul  nnieiis  is  often  greatly  inereased.  The  assertion  of 
Pilicier,  tlial  in  a  dog  wilh  a  gastric  fi»tula  llie  gaslrie  juice*  were  greatly  increased 
liy  tlie  drug,  in  in  conformity  wilh  the  free  vomiting  of  large  ((Uantitiea  of  glajiy 
sorrction  whicli  it  rnufle»i  in  iiiuu.  Morat  ha«  noted  a  temporary  increase  of  Ihe 
Hugar  in  (lie  bl'>od,  an  evidence  tlial  the  glyciigenic  [unction  of  the  liver  jsstimiJated. 
The  iiU|tnirpiuil  ca^wulea  appear  to  sluice  the  action  of  the  drug,  since  Auguste 
Pellit  liaa  noticed  ilint  in  oniinaU  poixnned  liy  jaborandi  there  b  marked  congestion 
and  swelling  of  Ihese  bodies.  Aeconlitig  lo  Gottlieb,  pilocarpine  euiisei)  an  increase 
ot  lK)lh  the  watery  and  solid  conslituenla  of  llic  panereatic  secretion. 

Tliero  appears  to  be  some  relaiion  l)elween  the  flow  of  auliva  and  lluit  of  per- 
spiralion  produced  by  jaborandi;  it  llie  one  is  very  profuse  the  oilier  in  oflen,  but 
not  alwajTt,  correspondingly  Hcunty.  SometinieM  the  salivation  almost  rc|}|ace«  the 
Hwealing  (Ffr^l);  very  [re<|uently  it  commences  before  the  swealing,  and  oflen  it 
is  more  pemislenl.  During  it  the  mouth  is  warm,  and  there  is  oflen  a  feeling  of 
teniienpss  about  the  maxillary  glands.  The  sahva  eonlAitiH  an  abundance  of  sails 
and  of  ptyalin.  ax  well  na  a  small  excess  of  urea.  According  to  J.  N.  l^ngley.  in  the 
frog  the  moulh  and  nkin,  aflcr  the  exhibition  of  jaborandi,  become  covered  with  a 
viwid  secretion;   in  llie  dog,  the  rabbit,  and  ihe  cat  tliero  is  profuse  sabvation. 

Tlial  the  action  of  pilo<'urpinc  in  increaning  secretion  is  direi-(  and  upon  the 
glands  themselves  Ik  shown  by  I  be  fact  that  llie  sahvarj'  glands  are  affected  equally 
before  and  afler  K^ction  ot  all  of  the  sulivarj-  nervea  [l^ngley  and  Can-ille,  conlinned 
by  Schwiimil;  also  when  Ihe  drug  h  injecied  direrlly  into  ibe  gland  and  preventetl 
from  entering  ihe  general  tirciiliil  ion  (Langlcy  I.  According  lo  the  elalHtrate  expcri- 
nienla  of  Ij»ngley  upon  cals  jxiinoned  wilh  pilm-arpinc,  sTiiniilalion  of  the  chorda 
tympani  or  of  llie  Bympalhelic  nerve  cauises  refiieelively  Home  Ini'resMe  or  lessening 
of  [he  secretion,  but  (his  increa^w  or  lexseiung  is  not  nearly  equal  lo  lluit  wliich 
occurs  in  the  normal  animal,  and  is  due  lo  tlie  action  of  (lie  nerves  upon  ihe  eircu- 
liilion,  and  not  to  luiy  inHuenee  on  their  secretory  fibres.  Veiy  large  doses  of  Ihc 
drug  injected  into  the  gland  immediately  arrest  llic  secreliou,  and  duics  of  lens 
siie  given  in  the  same  way,  while  increasing  secretion,  paralyze  Ixilh  chorda  lympani 
and  synipalhelic  nerve,  so  thai  slimulalion  of  tliem  luw  no  effect.  It  is  probable 
from  the  laHt  fact  llial  jalxirandi  has  an  action  upon  the  secretory  gland-cells. 

There  is  evidence  (hat  the  action  of  pilocarpine  is  on  the  intrinsic  nerves  rather 
than  the  glandular  slnirlures.  Atropine  will  check  the  salivation  produced  by 
ptlocarpnne  and  il  is  probable  lliat  atropine  acts  on  the  nerve  endings.     Moreover 

•  Much  iDlFiwt  sltncliM  to  th#  «ffNt  of  jnboruidi  upon  u»*.eIImination,  but  it  unnni  be 
Cunfliilefr^t  a."  4lrll-nruEi<H),  #vcv|)l  Tlint  in  ^'Bn■>1]^  «l|.<rn.."r"  thf  r^.f^Lhinnd  mini  nni  tlcnjial  ^limi' 
imlioii  M  Kivatly  incrrAvil  by  tUv  ilruE.  il&rrly  uiil  tlnli  .*IaIp  iIiat  in  lifnllh  urTa.rlimiiifiIion 
from  Ihp  ki4liiry«  li  (limmifthrd  by  (li«  Jnic.  itbijv  Ty*on  snil  Ururn  linve  fotind  it  mrrt4.>«l  both 
in  ItFitiih  nnd  in  ilnraiv.  The  enprninpnn  h»ve.  ho»t^-pf.  iMwn  loo  fpw,  md  »p«ciAlly  ILa  coa- 
ilitioiui  trt  tbrtr  ptrfomiKnr*'  Im  Iax,  for  much  imp'in&ni^  fo  I>p  ditftph&l  tci  tlirni,  A4  tliv  n^^uU 
ot  piivnmcnl.i  upuD  rhv  1'iwi>r  1lr]Lm(lJp^  J.  HorbftcBrH^k^  {Thrrap.  Giu-  IMJS)  beljflv*>  that  IbM 
i*  AiilfrTiii..!  rr-lfiTMir^  Irt'lvH'a  1I14.  rliminAIKtn  of  ijrir  ftrul  and  ibp  nurrilvT  of  l«iiH>ry1eB  ia  Ihe  Uood, 
■xhI  Iliai  iiiliitjiFiimp  I"  pro(ief  duw  mcrpiupA  llif  M*e  i>f  Ihe  fplfvn  ami  incTrasr-^  ttL*o  thr  ntlinbflr 
of  JcijF<H:>'iva  in  1'i#  bltxHl  mnil  tlitf  <|UAfit'ty  of  unc  »cuJ  etiminntAl. 
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Fuclisinger  (confirmed  by  Nawroeki)  has  found  that  section  o(  the  nervM  of  the 
cat's  leg  did  not  prevent  the  paws  from  sweating  when  jaborandi  was  exhibited. 
But  five  or  six  days  after  the  section,  when  tlie  peripheral  nerve-endings  had  under- 
gone degeneration.  Fuchainger  found  that  jaborandi  waa  unable  to  excite  sweating. 

Jaborandi  appears  to  stimulate  the  nutrition  of  the  hair,  and 
Prentiss,  of  Washington,  has  reported  several  cases  in  which  the 
continued  internal  use  of  pilocarpine  caused  the  hair  to  become 
exceedingly  coarse  and  to  change  its  color  from  light  to  dark,  H. 
Rasori  has  noticed  a  tulwrculated  eruption  apparently  produced  by 
jaborandi.  M.  Grocco  has  found  that  pilocarpine  hypodermically 
injected  or  locally  applied  sensibly  affects  hysterical  anesthesia. 

Circulalion. — Although  very  small  doses  of  pilocarpine  may 
produce  an  increase  in  the  pulse  rate,  what  is  generally  regarded  as 
the  characteristic  effect  in  animals  is  a  slowing  of  the  pulse  *  with 
a  rise  of  the  blood- pressure.  According  to  Harnack  and  Meyer  the 
rise  of  pressure  is  an  indirect  action  of  the  drug;  the  slowing  of  the 
pulse  is  brought  about  by  a  stimulation  of  the  peripheral  endings 
of  the  pneumogastric  nerve.  After  toxic  doses  the  blood-pressure 
falls,  due  to  vaso-motor  paresis. 

Although  Harnack  failed  to  obtain  any  evidence  of  primary  increase  in  the  pulse 
tato,  the  citpcrimenlH  of  KalJer  and  Sayka,  of  Leyden.  and  of  Ileichert,  demonHlrate 
that  if  the  Ansa  is  aufheiently  small  it  does  occur.  The  slowing  of  the  puLte  which 
occurs  later  ia  not  prevented  by  previous  section  of  llie  piieumfiga«tric  nerve  but  is 
at  once  set  aside  by  an  injection  of  atropine  <LangIey,  Leyden,  Harnack  and  Meyer), 
as  is  also  the  diastolic  arrest  of  the  heitrt  which  pilocarpine  produces  in  the  frog. 
Since  Ringer  lias  shown  that  thie  antagonism  between  pilocarpine  and  atropine 
holds  true  for  the  ventricular  portion  of  the  heart,  and  since  the  cardiac  muscle 
retains  itj^  normal  irrilubality  it  follows  that  the  action  of  the  drug  inwsl  be  upon 
the  nerve  terminals  within  the  heart  muscle. 

The  rise  of  the  arierial  pressure  is  stated  by  Harnack  and  Meyer  to  be  pre- 
vented by  the  use  of  curare  and  artificial  respiration,  and  to  be,  therefore,  a  seoond- 
ary,  not  a  direct,  result  of  the  drug's  action:  it  is  probably  due  to  the  convulsive 
miiacular  contractions  produced  by  the  drug.  In  the  latt«r  stage  of  the  poisoning 
the  arterial  pressure  falls.  As  in  the  experiments  of  Harnack  and  Meyer  asphyxia 
in  this  stage  did  not  cause  rise  of  pressure,  although  the  heart  appeared  stiU  lo 
retain  its  force,  the  vaso-motor  system  is  probably  paralyzed,  a  conclusion  con- 
firmed by  the  later  esperimenis  of  Reicherl.  The  pulse  still  continues  slow, 
although,  according  to  Harnack,  the  vagi  are  completely  paralyzed. 

KespiVo/ (071.— According  to  the  experiments  of  Morat  and  Doyon, 
pilocarpine  produces  a  di.stinct  slowness  of  the  respiration,  and  as  a 
respiratory  poison  is  the  antagonist  to  atropine.f 

Sexual  Organs.— Jaborandi  does  not  appear  to  have  any  power 
over  the  sexual  organs,  except  the  pregnant  womb.  Cases  of  abortion 
during  its  use  have  been  reported  by  Masmann  (quoted  by  Larvand) 
and  by  Schanta,  but  in  the  hands  of  other  observers  the  drug  has 
appeared  to  have  little,  if  any,  abortifacient  influence,  and  Hyernaux 


'The  thcrmpoutia  dose  scnenilly  produora  in  the  hunuuk  being  quickenloE  mther  thui 
relutimion  of  tbe  pulse. 

t  H.  Drwer  iA'rh.  /.  Erprr.  Falli.  a.  Pharm.-,  lSB2j  XIX.)  liu  eiperimentiUly  found  tlut 
pilocarpine  marknlly  incrrrHes  Ihe  oxygen  in  liie  air  ot  fhe  AwiEomiiis  bladder  of  itM  cArp. 
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and  Chunteril  have  found  it  poweriesa  in  the  lower  animals  (quoted 

by  Larvfind).  When,  however,  the  pregnant  female  is  at  her  full 
term,  the  drug  may  affect  the  uterine  contractions,  as  Larvand  and 
others  have  noted  an  increiise  of  the  pains,  or  even  a  precipitation 
of  labor,  both  in  women  and  in  the  lower  animals.  Nevertheless, 
the  oxytocic  powers  of  jaborandi  are  very  feeble.* 

Motor  System. — In  man,  muscular  tremblings  have  been  observed 
during  (he  action  of  jaborandi,  but  it  is  doubtful  whether  they  are 
due  to  a  direct  action  of  the  remedy.  In  the  frog,  as  first  noticed 
liy  Murrell,  small  doses  (three  milligrammes  of  pilocarpine)  produce 
violent  convul.siuns  with  heightened  refiex  activily,  while  larger 
amounts  cause  complete  palsy.  According  to  Hanmck  and  Meyer, 
the  convulsions  are  due  to  spinal  stimulation,  and  the  paralysis  partly 
to  overwhelming  of  the  spinal  centres  and  partly  to  paralysis  of  the 
muscles,  the  motor  nerves  themselves  not  being  affected.  The  action 
of  the  drug  upon  the  musculo-nervous  system  is  entirely  subservient 
to  its  other  effects. 

Eye. — When  applied  to  the  eye,  pilocarpine  produces  contraction 
of  the  pupil,  tension  of  the  accommodative  apparatus,  and  an  approx- 
imation of  the  near  and  far  points  of  distinct  vision. t  Tweedy  also 
states  that  there  is  impairment  of  vision,  due  to  benumbing  of  the 
retina.  According  to  P.  Alberloni.  the  myo.sis  is  followed  by  a  mod- 
erate but  persistent  mydriasis,  and  is  not  prevented  by  previous 
section  of  the  oculo-motor  nerve  or  of  the  upper  cervical  sympathetic 
ganglion.  It  is  certainly  the  result  of  a  [jeripheral  influence.  Gale- 
zowski,  who  uses  a  solution  of  one  part  of  a  pilocarpine  suit  in  fifty  of 
water,  affirms  that  it  answers  as  well  as  a  solution  of  eserine  in  diseases 
of  the  eye,  and  has  the  great  advantage  of  not  producing  irritation. 

Temperature. — Robin  affirms  that  before  and  during  the  early 
stages  of  the  sweating  from  jaborandi  the  temperature  rises  1°  to  2° 
F.,  but  afterwards  falls  as  much  below  the  normal  point  and  re- 
mains depressed  for  one  or  two  days.  This  primary  rise  of  temper- 
ature has  been  noted  by  other  observers,!  but  is  frequently  absent 
altogether  or  very  trifling. j  The  subsequent  fall  of  temperature, 
which  is  a  constant  phenomenon,  probably  depends  in  great  part, 
or  altogether,  upon  the  loss  of  heat  during  the  sweating. 

Nulrilion. — The  interesting  question  whether  the  excessive  secre- 
tion of  solids  from  the  akin  and  urine  produced  by  pilocarpine 
is  accompanied  by  any  increase  of  waste  products  in  the  body,  or 
is  only  due  to  an  increased  activity  of  the  glands  in  clearing  out 
waste  products  already  produced,  cannot  at  this  time  l)e  answered. 
According  to  Otto  Frank  and  Fritz  Voit.  the  first  dose  of  the  alkaloid 


■  Sea  Bnliili  Mtdiat  Jeumat.  ISTD.  11.  KW;  kIm  [Cfn.  Mtd.  BIHII..  1870.  >>.  I  ITS.  1307. 

tSee  John  Tnwily  (LanrrI,  1S7S,  i.  ISfii.  C.  Sootu  {Brrl.  KItu.  U'acAmi..  1H77,  Mlt).  uul 
Uklriowitki  l.lfnJ,  Timii  and  flat.,   1377.  II.  3£8>. 

ISm  Uiiiacr  iLanerl,  1873,  i.  1571.  Gn»aB  \Phila.  Mid.  Timm;  vi.  601,  Stulll  IBtrliti.  Klin. 
WMhm.  IS77,  Ml  t,  I'ltifii-r  (.iffd.  Cmtralbl..  1S7n,  *X\  anil  Weber  Ubid.,  T70).  PUio'ier  DDUd 
lliiil  tlir  n-f  wcurnvl  in  ihp  iiilLn,  h\u  mil  in  (hf  rMtum:  Ihii  would  indiAle  lh»l  il  U  ■  loed 
plivraonu^iibn,  ihp  rrr^utl  'if  n  ll4iaTiT'll  of  iTir  anrtarg.  nol  iif  Ihv  inlDnor.  of  Iht  body. 

JCuRiuh  Kieiu'l  \Iirrtit.  Klin.  il'ivAnu..  1875,  BO),  B>rdrnhF«vr  illiid..  IS77,  S).  knd 
tllHliliiknn  l/AuJ..  3&3). 


in  the  curarized  dog  increased  elimination  of  carbonic  acid, 
it  a  second  dose,  given  wlien  the  carbonic  acid  eliminatioD  lias 
returned  to  the  normal,  has  no  such  effect;  it  ia  therefore  probable 
that  the  drug  has  no  direct  influence  upon  nutrition. 

Therapeutics.— J abor an di  is  by  far  the  most  reliable  and 
powerful  remedy  of  its  class,  and  is  always  selected  when  it  is  desired 
to  produce  a  very  active  sweating,  as  in  -uremia  or  in  dropsy.  Both 
in  acute  and  chronic  Bright's  disease  it  is  of  very  great  value,  either 
as  an  aid  to  or  as  a  succedaneum  for  the  vapor-batlis.  The  sweating 
should  be  repeated  at  regular  intervals,  varying  from  one  a  day  to 
one  a  week,  according  to  the  nature  of  the  case. 

Not  only  is  jaborandi  valuable  for  the  removal  of  distinctly 
excrementiliouB  material  from  the  blood,  but  it  is  often  of  the  greatest 
service  in  arresting  the  development  of  a  forming  disease,  probably 
by  eliminating  peccant  matters.  Thus,  in  the  onset  of  an  attack  of 
influenza,  in  the  beginning  of  a  bilious  fever,  and  in  subacute  and 
musciitar  rheumatism  it  may  often  be  used  with  great  advantage. 
On  the  other  hand,  when  in  a  fever  it  is  desired  not  to  produce  a 
single  excessive  sweating,  but  simply  to  maintain  moisture  of  the 
akin,  jaborandi  will  hardly  serve  the  purpose  of  the  practitioner, 
and  in  typhoid  or  other  asthenic  fevers  more  or  less  danger  of 
exhaustion  attends  its  use. 

In  doses  of  from  one-twelfth  to  one-fifteenth  of  a  grain  (0.005- 
0.004  Gm.),  given  every  two  to  four  hours,  pilocarpine  usually  causes 
a  decided  increase  in  the  secretion  of  urine,  and  is  a  valuable  remedy 
in  the  treatment  of  cardiac  and  of  renal  dropsies.  In  rare  cases  albu- 
minuria and  even  strangury  *  have  followed  this  use  of  the  drug, 
BO  that  some  caution  would  seem  to  be  necessary  in  its  employment 
in  the  eariy  stages  of  acute  nephritis.  Nevertheless,  we  have  seen  it 
apparently  successful  in  acute  suppression  0/  vrine. 

In  the  treatment  of  pseudo-vtevibranous  larynffUis  and  in  diph- 
theria pilocarpine  was  at  one  time  extensively  used,  under  the  belief 
that  by  increasing  the  secretion  beneath  the  membranes  it  would 
loosen  them:  it  has.  however,  failed  to  establish  its  value  for  this 
purpose.  Ringer  has  reported  several  cases  of  ■unilateral  S7peali7ig 
cured  by  the  use  of  full  doses  of  pilocarpine  given  hypodermically. 
It  has  been  used  with  asserted  success  in  alopecia.  Cheron  affirms 
that,  when  given  in  doses  of  one-twelfth  of  a  grain  hypodermically, 
pilocarpine  is  very  effective  as  a  galactagogue,  but  Cornevin  fi)und 
that  in  cows,  at  least,  pilocarpine  has  no  influence  upon  the  quantity 
of  milk  secreted,  though  it  increases  the  production  of  lactose. 

Locally  applied  (half-ounce  of  the  leaves)  in  the  form  of  a  poultice, 
jaborandi  may  sometimes  produce  local  sweating  only,  but  we  have 
seen  marked  and  extraordinarily  prolonged  general  sweating  so  caused. 

Ophthalmic  Uses.-\ — The  instillation  of  a  one-per-cent.  solution 
of  pilocarpine  hydrochloride  into  the  eye  is  followed  by  exactly  the 

•  Bn  Purjca  (DruttcS.  Ardi.  1.  Klin.  Med.,  Ivl'i.  5331;   slso  Slumpf  {DiuIkA.  Ardt.,  zri.). 
t  Tbii  HcliDD  *u  writtaa  by  Piofeoor  Georga  S.  de  Sobwutiil*. 
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same  results  as  those  which  have  been  described  in  connection  with 
eserine.  Pilocarpine  fulfils  all  the  therapeutic  indications  of  eaerine. 
It  is  not,  however,  as  active,  and  therefore  the  strength  of  the 
solution  used  must  be  greater.  It  has  the  advantage  of  being  less 
irritating  and  less  liable  to  cause  iritis. 

Administration. — Pilocarpine  frequently  causes  much  nausea 
and  even  vomiting,  and  we  have  found  that  when  it  is  desirable  to 
produce  an  excessive  sweating  for  the  purpose  of  breaking  up  a  form- 
ing disease,  much  l>etter  results  may  be  obtained  by  conforming  to 
the  following  procedure  than  by  giving  piloearpine  unaided:  let  the 
patient,  prepare<I  for  lied,  take  one  dessertspoonful  of  a  mixture 
containing,  to  the  dessertspoonful,  one-twelfth  of  a  grain  (0.005  Gm.) 
of  pilocarpine  hydrochloride,  five  grains  (0.3  Gm.)  of  antipyrine,  and 
three  to  ten  minims  (0.06-0.2  C.c.)  of  tincture  of  aconite-root;  soak 
the  feet  fifteen  minutes  in  a  hot  mustard  bath;  on  getting  into  bed 
take  a  teaspoonful  of  the  pilocarpine  mixture,  with  a  tumbler  of 
very  hot  lemonade  or  whisky  punch;  repeating  every  twenty  minutes 
the  pilocarpine  mixture  until  free  perspiration  sets  in. 

Antagonism  wilh  Atropine. — In  1875  Langley  called  attention  to 
the  antagonism  existing  between  jaborandi  and  belladonna.  When 
the  heart  has  been  slowed  or  arrested  by  jaborandi.  atropine  will 
bring  the  rate  of  pulsation  almost  to  normal;  the  reverse  of  this 
also  occurs,  provided  the  amount  of  atropine  previously  appUed  has 
not  been  too  great  (Langley).  Upon  the  sweat-glands  the  two  druga 
have  abo  antagonistic  powers,  one  being  able  to  annul  the  action  of 
the  other  (Fuchsinger) .  The  same  is  true  in  regard  to  the  sahvary 
secretion  (Langley).  This  antagonism  between  atropine  and  jabo- 
randi is  affirmed  by  H.  Larvand  to  extend  to  the  intestines  and  pupil. 
In  bell  a  donna- poisoning  the  alkaloid  has  been  used  with  no  advan- 
tage in  very  small  dose,  but  in  a  case  in  which  nine-tenths  of  a  grain 
of  atropine  had  been  taken,  nine  grains  of  pilocarpine  are  said  to  have 
been  injected  hypodermically  in  between  one  and  two  hours  with 
success  (Purjesz).  L.  Juhasz  reports  a  case  in  which  it  was  estimated 
that  about  one  and  a  half  grains  of  atropine  were  taken,  followed 
in  half  an  hour  by  vomiting;  four  and  a  half  grains  of  pilocarpine 
were  injected  in  about  seven  hours,  with  a  favorable  result.  Hofferts 
reports  a  case  in  which  seven  and  a  half  grains  of  extract  of  bella- 
donna were  ingested,  and  nearly  two  grains  of  pilocarpine  given, 
with  recovery.* 
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FAMILY  VI.— EXPECTORANTS. 


Under  the  present  heading  we  propoae  to  discuss  not  only  true 
expectorants, — that  is,  those  medicines  wtiich  have  the  power  of 
influencing  diseased  conditions  of  the  respiratory  mucous  membranes, 
— but  also  various  substances  and  even  various  procedures  which 
are  employed  for  the  relief  of  pulmonic  conditions. 

Cough. — When  from  disease  or  from  other  causes  obnoxious 
materials,  be  they  secretions  or  foreign  matters,  accumulate  in  the 
bronchial  tubes,  cough  is  necessary  for  their  expulsion,  so  that  in  a 
large  proportion  of  esses  no  treatment  of  cough  is  desirable.  On  the 
other  hand,  there  are  cases  in  which,  owing  to  excessive  irritability 
of  the  pulmonic  mucous  membrane,  the  amount  of  cough  is  out  of 
all  proportion  to  the  amoimt  of  material  to  be  expelled.  Under  these 
circumstances  the  symptom  is  not  only  annoying,  but  also,  by 
irritating  the  mucous  membrane  of  the  lungs  and  by  exhausting  the 
patient,  directly  harmful.  In  another  set  of  cases,  owing  to  muscular 
weakness  and  to  lack  of  irritability  of  the  mucous  membrane,  the 
cough  is  not  sufficient  for  the  expelling  of  the  secretions,  which  gradu- 
ally accumulate  in  the  lungs,  611  up  the  bronchial  tubes,  and  finally, 
it  may  be,  cause  death  by  a  process  comparable  to  that  of  drowning. 

It  is  plain  that  the  medical  practitioner  must  study  in  each 
individual  case  the  relations  between  the  cough  and  the  amount  of 
work  required;  so  that  if  the  co-jgh  be  excessive  it  may  be  allayed, 
if  it  be  InsufficiGnt  it  may  be  stimulated.  For  the  purpose  of  allay- 
ing cough,  soothing  vapors  or  Uquids  may  be  applied  to  the  respira- 
tory mucous  membrane  by  inhalations,  but  in  the  majority  of  cases 
internal  anodynes  are  necessary. 

In  some  instances  the  cough  is  maintained  by  an  excessive  irrita- 
bility in  the  upper  throat  and  air-pasaages,  so  that  demulcents  such 
as  liquorice  are  very  useful,  or  relief  may  be  obtained  by  sipping  a 
mixture  composed  of  glycerin  and  whisky,  each  one  part,  with  two 
to  four  parts  of  water. 

The  anodyne  substances  which  are  employed  for  the  relief  of 
cough  are  hydrocyanic  acid,  belladonna,  hyoscyamus,  chloroform,  the 
bromides,  morphine,  codeine,  and  heroine.  The  action  of  hydrocyanic 
acid  is  too  brief  for  the  remedy  to  be  of  practical  value.  Belladonna, 
unless  locally  applied  by  means  of  atomization,  is  very  uncertain 
in  its  action  and  of  entirely  secondary  importance;  superior  to  it 
is  hyoscyamus,  although  even  full  doses  of  this  remedy  often 
are  ineffective.  Chloroform,  in  doses  of  ten  to  fifteen  minims  (0.6- 
0.9  C.r.)r  sometimes  acts  most  happily,  but  must  be  given  at  very 
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short  intprvals  on  iicpount  of  the  fugaciousneas  of  irs  influence,  and 
ia  more  useful  in  t-oiiibi nation  than  alone.  The  bromides  in  full  doses 
are  oft«n  effective,  and  may  well  be  combined  with  thioroform;  in 
some  cAses  they  are  too  depressant.  Much  more  certain  in  its  influ- 
ence than  any  remedy  yet  mentioned  is  opium;  its  tendency  to 
check  secretion  forbids  its  use,  however,  in  a  very  large  proportion 
of  cases,  notably  in  those  in  which  there  is  persistent  dryness  of  the 
bronchial  mucous  membrane,  whether  this  dryness  represents  the 
first  stage  of  au  acut«  bronchitis  or  whether  the  case  be  one  of  a  con- 
tinuing subucule  bronchial  irritalion  so  frequent  in  neurotic  indi- 
viduals. Moreover,  the  usefulness  of  opiates  is  further  limited 
by  their  tendency  to  derange  digestion,  and  in  chronic  cases  by  the 
danger  of  forming  the  opium  habit.  Under  these  circumstances  the 
diacetiyl  ester  of  morphine  (heroine)  is  very  valuable. 

We  know  of  no  method  of  increasing  the  irritability  of  the  pul- 
monic mucous  membrane  when  impaired.  In  such  casea.  if  the  loss 
of  irritability  be,  as  it  usually  is.  dependent  on  general  atony,  strych- 
nine and  cocaine  may  be  administered  in  full  doses,  and  are  sometimes 
very  serinceable.  In  an  acute  case,  with  failure  to  expel  the  secre- 
tion, as  in  the  suffocatire  catarrh  of  infants,  life  may  sometimes  be 
-saved  by  mechanical  treatment.  Stimulating  emetics  are  often  of 
the  greatest  service  in  freeing  the  bronchial  tubes  of  secretion.  On 
various  occasions  we  have  resuscitated  young  children  after  tliey  had 
l)€corae  completely  comatose  and  lost  the  ability  of  swallowing  from 
asphyxia  due  to  suffocative  catarrh,  by  the  following  procedure, 
which  was  suggested  to  us  by  the  well-known  reflex  spasmodic  con- 
traction of  the  respiratory  muscles  produced  by  a  dash  of  cold  water 
on  the  chest: 

Provide  thm  tubs,  one  empty,  one  containing  ice-water,  and  one  with  water  at 
about  115°  F.  Hold  the  naked  txHty  of  ilie  cliild  over  tile  empty  tub,  and  dash 
over  the  upper  lliomx  a  ladletul  of  Ihe  liot  water,  [ollon*ed  immediately  by  one  of 
the  cold  water.  So  booh  w  ihe  folor  ot  the  skin  has  begun  to  change  under  the 
respiratory  gaapinge.  and  »i>a>e  evidences  of  conscious nesn  appear,  dip  the  Ixidy  of 
Ihe  cliild  momentarily  in  Ilii^  hut  waler,  when  the  acreain  productsi  by  the  pain  nil] 
usually  lill  the  lungs  with  air.  In  this  procedure  Ihe  hoi  water  ia  used  alternately 
with  the  Mid  water  to  prevent  chilling  of  the  body  as  well  as  to  increase  the  ahock. 

To  allay  Spasm. — When  a  spasm  affects  the  laryngeal  muscles 
acutely  it  may  often  be  put  an  end  to  by  an  emetic  dose  of  ipecacu- 
anha or,  in  a  very  robust  subject,  of  lobelia;  but  in  sotae  cases, 
especially  in  so-called  laryngismus  stridulus,  the  exhibition  of  an  anes- 
thetic may  be  necessary  for  the  saving  of  life.  In  such  cases  chloro- 
form should  be  selected  on  account  of  the  locally  irritating  influence 
of  ether.  Amyl  nitrite  in  alarming  cases  often  acts  most  happily. 
For  the  prevention  of  the  recurrence  of  these  spasms  the  various 
anodjTies  mentioned  above  may  be  employed.  The  most  generally 
successful  is  the  bromide,  which  in  spasmodic  croup  should  be  given 
repeatedly  in  full  doses.  Local  applications  of  belladonna — the 
smoking  of  belladonna  cigarettes^ are  often  very  useful. 
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In  extreme  cases  of  asthmatic  bronchial  Bpasm  relaxalioii  may  l>e 
obtained  by  the  exhibition,  in  robust  cases,  of  lobelia  in  full  doses, 
by  smoking  belladonna  or  stramonium  cigarettes  or  pipes.*  by  the 
inhalation  of  amyl  nitrite  or  chloroform,  or  by  hypodermic  injections 
of  morphine  or  of  heroine  hydro  chlorate. 

Local  applications  may  be  made  to  ihe  lungs  in  the  form  of  vapor 
or  of  fine  spray  obtained  by  the  so-called  pulverization  of  water. 

Atomization  consists  in  breaking  up  by  a.  mechunical  contrivance 
solutions  of  a  medicinal  substance  into  a  fine  spray.  At  one  time 
it  was  believed  that  in  this  way  the  finest  ramifications  of  the  bron- 
chial tubes  could  l>e  reached,  but  the  method  has  gradually  passed 
out  of  u-se  e.\cept  for  cases  in  which  the  disease  is  in  the  fauces,  larynx, 

or  trachea.  In  using  atomizution  it 
must  be  rememljered  that  it  is  only  a 
means  of  making  a  local  upplication 
to  a,  certain  part,  so  that  the  rules 
governing  the  choice  of  drugs  to  be 
employed  are  precisely  those  affecting 
local  applications  to  other  than  the 
respiratory  mucous  membrane. 

By  atomiztttion  warm  water  may 
l>e  applied  as  a.  diluent  and  as  a  sooth- 
ing application,  it-s  soolhing  proper- 
ties being  ciipiible  of  increa.se  by  the 

addition  of  cocaine,  opiates,  or  other 
narcotic  remedies.  By  atomization 
stimulant  substances,  such  as  ammo- 
nium chloride,  also  liennoates,  carbo- 
lales,  or  other  antiseptics,  may  be 
brought  in  contact  with  a  diseased 
mucous  membrane.  When  there  is 
excessive  secretion,  as  in  bronchorrhaa.  or  hemorrhage,  as  in  fifnioplyais, 
ihe  practitioner  may  use  in  the  atomizer  such  a.stringents  and  hemo- 
statics as^tannic  acid,  one  to  twenty  grains  to  the  fluidounce;  alum, 
from  five  grains  to  the  fiuidounce  to  u  saturated  solution;  iron.  Monsel's 
solution,  five  to  fifteen  minims  to  the  fluidounce.  In  all  cases  in  which 
strong  local  applicalions  are  being  made  to  the  lungs  the  occurrence 
of  severe  cough  is  an  indication  that  the  application  is  causing  much 
irritation. 

For  purpo.sea  of  study  the  exftectorants  may  be  divided  into  two 
groups;    (1)  those  which  tend  towards  relaxation  in  the  bronchial 

'  THiere  arp  upon  Ihe  mvkrli  nuinemij*  prnprivtary  ml^ilmT^  for  t\ua  relipf  oT  AjfAmd  by 
snokiriK;  ni(t<t  if  not  all  ur  thpui  roaniEil  of  pawilvml  Iwllihluiina  or  iflrAtDurifUni.  mixed  with  poIa»- 
Hiuni  niiraie  nmJ  Mjiarlimfd  otlier  duh^tnncv^.  CljrMrsl  eiporipnce  ha*  hV.uwh  ihut  xia  efficipnry 
of  Ibere  powtlrn  iji  iii(M-fftiec1  by  lite  pre^enm  oT  iin«iiic.  whioh  pfrlitbLy  acln  by  ulimulBlinc  lli« 
bnnDhi&f  muctiiu  mpuiLmLP  In  flpCTPlf  frwiy.  The  followina  fDnnula,  lAk^n  from  uri  oJd  rhar- 
suflopaiB  of  tlif  ehilAJtclplim  Honpi'Al.  n-,«  bav#  fvund  in  yiel,]  m  vi^ry  ^ffit4^]r,u9  paprr. 

ChABTJI  Al»LMdi.iA  C/OuriwiTA  lComp'3umi  Araertical  /'apvTK  a — BrlliulfEinn'  fuL..  rt. 
lovli  UyfMoytTiii  toi..  .^rraniiinii  ffl..  -ii  or-  xlvin;  Ejnr-  opii.  gr-  iv;  TibAci.  Kr  kxi;  Aqmr.  O}; 
M.,  It.  »ol.  et  Hiid.  PoiEu.  nil.,  (t,  rlx:  Pol&d.  araentl,,  ftr.  i:c«u.  S&tutKte  bibulomi  paper  niid 
dry  (or  ijae.  Roll  ilte  paper  mtn  riiEdretLea.  onf«  of  whkb  i<  to  be  mnoked  (wo  lo  «jx  titan  a  dty 
XlDllI  leijef  u  afTonled  or  njnie  f:iiliiililwa  ia  prtidueed. 


WTKJLM    ATOMIIP-II. 

Fig.  1Q.- — When  Kleam  la  ifenimileil  in 
boiler  R.  pflLfsinti  out  Okrt>oi^h  lube  I>.  it 
ilraw^  up  uriy  miNbraiitenl  w]i,p1i  Diiiy  1^ 
pLiuwil  in  cup  C:  llie  lainaled  wamt  atiue- 
1JU-4  vapon  ami  cffuB  are  inliale*!  by  Ihe 
pBlieal  Ihn^iieh  A.  TIlP  motJe  of  Irenl- 
menl  ill  of  esperial  voJue  ill  acute 
loryneitiH  uiuL  braiichit». 
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blood-vessels  and  increase  of  serrelion.  the  so-called  sedative  or 
nauseating  expectorants;  (2)  those  which  tend  tn  nvercomc  vascular 
relaxation  and  to  diminish  bronchial  secretion.  The  first  group  are  to 
be  chosen  in  the  early  stages  of  an  acute  bronchitis,  before  secretion  is 
established,  while  the  "cough  is  tight;"  the  second  group  are  more 
useful  in  chronic  bronchitis  or  in  the  advanced  stages  of  an  acute 
condilion. 

Of  course,  it  must  be  understood  that  the  division  which  has  been 
made  is  arbitrary,  and  that  very  frequently  there  are  conditions  in 
which  expectorants  of  one  group  may  well  be  combined  in  one  pre- 
scription with  those  of  another  group.  Thus,  ipecacuanha  and 
ammonium  chloride  are  often  very  serviceable  in  union. 


NAUSEATING  EXPECTORANTS. 

One  of  the  effects  of  nausea  is  an  increase  in  the  bronchial  secre- 
tions; consequently  any  nau.'ieating  emetic  acts,  when  fpven  in  smaller 
dose,  as  an  expectorant.  Those  which  are  used  practically  in  the 
first  stages  of  a  bronchitis  are  lobelia,  antimony  and  potassium 
tartrate,  ipecacuanha,  potassium  citrate,  and  apomorphine. 

Of  these  substances  Lobelia  is  to  be  employed  only  in  asthmatic 
cases  in  which  there  is  t^stinct  tendency  to  spasm  of  the  bronchial 
tubes.  The  tincture  may  be  given  in  doses  of  fifteen  to  twenty  minims 
(1-1.3  C.c.)  every  three  hours,  or  when  a  spasm  amounts  to  a  violent 
asthma,  one  fluidrachm  (4  C.c.)  may  !»  exhibited  every  two  hours 
until  vomiting  is  produced.  When  large  doses  of  lobelia  are  given 
the  patient  must  be  closely  watched,  as  sometimes  an  alarming 
depression  is  produced. 

AnHriwny  and  Piitnssiiim  Tartrnlv  is  similar  in  its  expectorant 
influence  to  ipecacuanha,  but  much  more  jwiwerful  and  much  less 
safe.  It  should  never  be  used  in  adynamic  cases  or  with  young  chil- 
dren. Dose,  as  an  ex|)Octorant,  one-twelfth  to  one-sixth  of  a  grain 
{l).(H)5-0.01  Gm.),  repeated  according  to  i^ircumstances. 

Ipecacuanha  is  very  largely  used  in  the  early  stages  of  acute  hran~ 
chUis.  and  is  the  safest  of  the  nauseating  expectorants.  The  dose  of 
the  s>TUp  is  from  one-half  to  one  fluidrachm  (2-4  C.c.)  every  two  to 
four  hours,  according  to  the  exigencies  of  the  case. 

A-pomffrjihine  Hydrochloride  is  a  valuable  sedative  expectorant, 
useful  in  exactly  the  class  of  cases  in  which  ipecacuanha  ia  commonly 
given. 

Potassium  Citrate,  when  given  in  large  doses,  perhaps  because  of 
its  alkalizing  etTects,  has  a  very  notable  effei^t  in  diminishing  the 
viscidity  and  tenacity  of  the  bronchJiil  secretion  during  the  dry  stage 
of  a  bronchitis,  and  especially  lends  itself  imder  these  circumstances 
to  combination  with  ipecacuanha,  or  in  very  robust  cases  with 
tartar  emetic;  one  ounce  (30  Gm.)  of  it  should  be  given  in  the 
twenty-four  hours.  For  many  patients  its  taste  is  well  concealed  by 
lemon -juice. 
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Saponin. — The  saponins  are  a  group  of  glucosides  more  or  leas 
closely  related  both  chemically  and  physiologically.  Their  name 
originated  from  their  property  of  emulsifying  fats  and  hence  acting 
as  cleansing  agents.  Some  of  them  are  highly  toxic  (these  are  called 
sapotoxins)  while  others  are  only  feebly  so. 

These  glucosides  are  very  widely  spread  throughout  the  vege- 
table kingdom,  Kobert  giving  a  list  of  one  hundred  and  forty  plants 
which  contain  principles  of  the  saponin  class.  According  to  the  same 
authority,  chemically  pure  saponin  is  physiologieally  inert,  but  saponin 
of  commerce  is  a  very  active  poison,  and  all  of  the  plants  containing 
it  in  considerable  amount  are  capable  of  producing  symptoms  similar 
to  those  caused  by  commercial  saponin.  The  symptoms  caused  by 
poisoning  with  saponin  plants  are  violent  vomiting  and  purging, 
the  result  of  an  intense  gastrn-irritation ;  convulsions;  renal  irrita- 
tion; alterations  in  the  blood  itself. — these  plants  being,  in  fact, 
actively  toxic  to  all  forms  of  protoplasm. 

On  account  of  the  irritant  action  of  saponin  on  the  stomach 
plants  containing  it  retlexly  increase  the  bronchial  secretion,  acting 
therefore  as  nauseating  expectorants. 

Two  drugs  containing  saponin  in  considerable  quantity  are  recog- 
nized by  the  U.  S.  Pharmacopa:ia,  and,  to  some  extent,  used  in 
practical   medicine, — senega  and  quillaja. 

OfflcUl  Preparations: 

Fluidext factum  SenegK 10  to  15  mininu  (0.6-1  C.c). 

Syrupus  Senega  (20  per  cent.) I  fluidrachm  (4  C.c). 

Fluidextrnclum  (iuillajie ;l  lo  S  minims  (0.2-0.3  Co.). 

Tinetiirn  QiiillajiR  (20  per  cent.)   15  minims  (1  C.c). 

Senega  is  the  root  of  the  indigenous  Polygala  Senega.  It  is  used 
to  a  considerable  extent  in  the  United  States  as  a  stimulating  expec- 
torant in  the  very  advanced  stages  of  acu1«  bronchitis  with  free 
expectoration.  It  is  really  of  little  value,  and  causes  in  full  dose 
much  ga.stro-intcsliniii  irritation. 

Quillaja  or  Soai>-bark.  the  inner  bark  of  the  Chilean  tree.  Quillaja 
Saponaria,  is  probably  the  most  actively  poisonous  of  all  the  saponin- 
containing  drugs.  On  account  of  its  detergent  properties,  it  is  very 
largely  used  in  the  arts  for  cleansing  silk  and  other  fabrics.  It  is 
also  employed  as  an  emulsifying  agent  by  the  apothecaries,  but  il.-i 
active  phy.siological  properties  forbid  such  use  of  it,  Kobert  recom- 
mends it  as  a  cheap  substitute  for  .>ienoga,  given  to  the  adult  as  a 
.-itimulating  expct't'ii'raiil .  a  lablespoonful  <)f  a  two- and  a  half-i>er-cenl . 
decoction. 

STI.MULATING  EXPECTORANTS, 

The  so-called  stimulating  expectorants  are  more  or  less  volatile 
irritating  substances,  which  are  partially  eliminated  by  the  lung  and 
exeni.se  a  .-^limulant  action  on  the  bronchial  mucous  membrane 
during  their  excretion.    Creosote,  oil  of  eucalyptus,  oil  of  turpentine. 


5XPECT0I 


iind  oil  of  sandal  wood,  which  are  important  inemberB  of  the  group, 
;ire  considered  elsewhere  in  tlus  treatise. 

Tekpin  Hvdbatg, — (Terprni  Hydras.) — This  derivative  of  oil  of 
turpentine  results  from  the  action  of  nitric  arid  and  water  upon  the 
oil  of  turpentine:  the  presence  of  alcohol  facilitates  its  formation. 
It  occurs  in  colorless,  nearly  odorless  prianis,  of  a  slightly  aromatic 
and  somewhat  bitter  taste,  nearly  insoluble  in  water,  soluble  in 
alcohol.  Terpin  Hydrate  is  used  in  practical  medicine  aa  a  stim- 
ulant expectorant,  resembling  in  its  action  other  members  of 
the  turpentine  group,  and  is  especially  useful  in  the  advanced 
stages  of  ac-ide  bronckUis  when  the  secretion  is  unusually  free.  In 
our  experience  it  is  better  borne  by  the  stomach  than  is  terebeue, 
and  is.  in  its  action  Upon  the  lungs,  scarcely  distinguishable  from 
that  agent.  It  has  also  been  used  in  chronic  ci/stUis,  and  in  gonor- 
rhan.  It  may  be  given  in  doses  of  from  three  to  six  grains  (0.2-0.4 
Gm.)  four  to  six  times  a  day,  in  capsules. 

Terebevg  (Terebenvm)  is  a  clear,  colorless  liquid,  almost  insoluble 
in  water,  isomeric  with  turpentine,  and  of  a  peculiar  odor,  some- 
what resembhng  that  of  freshly  sawed  pine  wood.  It  is  prepared 
by  the  action  of  sulphuric  acid  upon  oil  of  turpentine. 

Terebene,  one  of  the  most  effective  of  the  stimulant  expectorants, 
was  first  recommended  by  William  Murrell.  It  is  very  useful  not 
only  in  chronic  bronchitis,  but  also  in  the  aciile  disease  after  the  earlier 
stages  have  passed  by.  As  an  expectorant  it  is  nearly  equivalent 
to  the  oil  of  eucalyptus,  but  is  more  stimulating.  It  has  also  been 
employed  with  asserted  good  results  in  tiynjifpsw,  especially  in  the 
flatulent  intestinal  variety,  and  may  l>e  used  in  chronic  or  subacute 
inflammations  of  the  genilo-tirinnry  tract.  Its  action  ujion  the  general 
system  has  not  been  investigated,  hut  probably  resembles  that  (if 
oil  of  turpentine.  From  twenty  to  forty  minims  (1.3-2.5  C.c.)  of  it 
may  be  given  to  the  adult  in  the  course  of  twenty-four  hours.  It 
lends  itself  well  to  use  by  inhalations,  either  by  atomization  of  water 
containing  it  or  by  vaporization  fronn  hot  water.  The  vapor  should 
be  as  concentrated  as  can  be  borne  without  exciting  cough. 

Tar  {Fix  Liquida)  is  a  black  semi-liquid  substance,  of  peculiar 
odor  and  taste,  obtained  by  the  destructive  distillation  of  various 
species  of  pine.  The  tar  used  in  this  country  is  almost  exclusively 
the  product  of  the  Pinus  palustris  of  North  Carolina  and  other  of  the 
Southern  States.  In  composition  it  is  very  complex.  When  distilled, 
it  yields  an  oily  hquid,  known  as  oU  a}  tar,  pyroligneous  acid,  and  a 
solid,  black  residue,  piich.  It  is  freely  miscible  with  alcohol,  ether, 
and  the  fixed  and  volatile  oils,  and  also  to  a  slight  extent  in  water. 

The  virtues  of  tar  undoubtedly  reside  chiefly  in  the  oil.  This 
is  a  complex  body  containing  creosote,  phenol,  and  several  allied 
rompoimds  besides  toluene,  xylene  and  other  bodies  of  minor  impor- 
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tsnce.  According  to  Taylor,  the  oil  of  tar  haa  produced  death  in 
man.  To  cause  death,  tar  itself  would  have  to  be  ingested  in  enormous 
quantity,  since  a  sailor  (according  to  Slillfi)  recovered  after  taking 
between  a  pint  and  a  quart  of  it. 

Official  Preparations: 

Oleum  Piria  Lir^iiidip 3  lo  5  mmims  (0,2-0.3  C.c.J. 

SjTupus  Piris  Liquidip  (5  per  ctdI.) 1  to  2  fluitinu'hma  (1-8  Cc). 

Unguecliiiu  Picis  Liquidm  (50  per  cent.) Extermil  line. 

Tar  IB  used  internally  solely  in  the  advanced  stages  of  obstinate 
acvle  bronchitis,  or  in  chronic  bronchitis.  Locally,  it  is  much  employed 
in  clironic  diseases  oj  the  skin,  aa  a  stimulant  antiseptic  application 
in  the  form  of  the  official  ointment.  In  many  cases  this  is  too  severe, 
and  the  strength  must  be  reduced,  Hebra  states  that  if  it  be  applied 
too  freely  enough  of  the  tar  may  be  absorbed  to  darken  the  color  of 
the  feces  and  the  urine,  and  even  to  cause  gastric  irritation  and  black 
vomit.  For  internal  administration  the  most  elegant  preparation  is 
the  Syrup  of  Tar. 

Grindelia. — This  is  the  leaves  and  flowering  tops  of  Grindelia 
robusta  and  of  Grindelia  squarrosa,  plants  inhabiting  the  extreme 
western  portions  of  North  America.  In  commerce  the  whole  herb, 
including  the  etems,  roots,  and  floral  heads,  is  sold.  The  taste  is 
warmish,  peculiar,  and  very  persistent.  The  presence  of  a  crystalline 
alkaloid  in  grindelia  has  been  asserted  by  several  investigators,  but 
at  present  it  seems  probable  that  its  activity  depends  upon  a 
turpentine-like  volatile  oil, 

Fluiilaxlnkt'tum  Grindelis 30  to  60  niininiH  (2—4  C.c). 

Physiological  Action. — The  toxic  powers  of  grindelia  are  said 
to  be  so  feeble  that  three  drachms  of  the  fluidextract  are  required  to 
kill  a  rabbit.  According  to  Buffington,  it  produces  narcosis  with 
dilated  pupils  by  a  cerebral  influence,  but  acts  more  powerfully  in 
paralyzing  the  nerves  of  sensation  and  the  sensory  side  of  the  cord, 
and  finally  attacks  both  the  motor  cord  and  nerves.  Buffington  also 
affirms  that  it  causes  in  warm-blooded  animals  a  slowing  of  the  action 
of  the  heart  by  stimulating  the  inhibitory  apparatus,  and  an  eleva- 
tion of  the  blood- pressure  by  stimulating  the  vaso-motor  centres. 
Dobroklowski  states  that  the  large  but  non-toxic  doses  increase  the 
pulse-rate  as  well  aa  the  arterial  tension  by  a  direct  influence  upon 
the  heart  or  the  peripheral  vessels;  that  in  toxic  dose  the  drug 
depresses  the  pulse-rate  and  the  arterial  tension,  and  finally  arrests 
the  heart  in  diastole. 

Therapeutics. — Grindelia  has  not  been  employed  for  its  effect 
upon  the  circulation,  and  in  the  doses  used  in  medicine  it  appears  to 
exert  no  distinct  influence  upon  the  heart  or  arteries.  It  has  been 
largely  used,  often  with  alleged  excellent  results,  in  asthma,  and  in 
bronchitis  associated  with  a  tendency  to  bronchial  spasm.    It  is  proK- 
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able  that  in  these  cases  it  not  only  has  a  relaxing  influence,  but  also 
stimulates  the  mucous  membrane,  and  even  in  chronic  bronchitis, 
eflpeeially  of  the  aged,  it  is  said  to  do  good.  It  has  been  employed  in 
whooping-cough.  Its  active  principles  are  probably  excreted  by  the 
kidneys;  hence  after  large  doses  there  are  sometimes  evidences  of 
renal  irritation,  and  in  chronic  catarrh  of  the  bladder  good  has  been 
effected  by  its  stimulant  influence  upon  the  mucous  membranes  of 
the  viscus.  It  has  also  been  employed  as  a  local  apphcation.  with 
alleged  good  results,  in  vaginitis.  The  fumes  of  burning  grindelia 
are  sometimes  inhaled  with  alleged  relief  in  aslkina.  The  plant  should 
be  steeped  in  a  solution  of  nitre,  dried,  and  burnt  upon  a  plate,  or 
may  be  smoked  in  cigarettes  or  in  a  pipe. 

Balsam  op  Pkru  (Batsamum  Peruvianum)  is  obtained  from 
Toluifera  Pereira-.  a  tree  of  Central  America.  Thi.s  balsam  Is  a  viscid, 
honey-like,  fragranl.  brownish  fluid,  of  a  warm,  bitteriah  taste,  which 
has  Ijeen  shown  by  Briiutigam  and  Nowack  tn  he  practically  devoid 
of  antiseptic  properties.  According  to  Fr^my,  it  contains  not  benzoic, 
but  cinnamic  acirf.  It  lias  been  used  in  chronic  catarrhs  of  the  respira- 
tory and  genito-urinary  systems ;    do,se,  half  a  fluidrachm   (2  C.c.). 

Balsam  of  Tolu  {Balsamuin  ToliUamtm)  is  obtained  from  Tolui- 
fera Balsamum,  a  tree  very  closely  allied  to  that  which  yields  the 
balsam  of  Peru.  Balsam  of  Tolu  is  at  first  a  lliick,  plastic  sohd,  but 
by  time  it  is  converted  into  a  hard,  translucent,  resinous  solid.  Its 
odor  is  highly  fragrant  and  its  taste  vanilla-like.  It  contains  cinna- 
mic acid  and  a  volatile  oil.  and  its  medical  properties  are  the  same  as 
those  of  the  balsam  "f  Peru.  On  account,  however,  of  its  grateful 
taste,  it  is  preferred  to  the  latter,  and  Ls  very  much  used  to  flavor 
medicines,  especially  cough-mixtures.  In  full  dose,  every  three  hours, 
it  may  be  of  some  value  in  rhronic  bronchi/in.  but  as  generally  used 
its  preparations  are  simply  agreeable  vehicles. 

Official  Preparations: 

Buiaanium  IVjluumim   1-5  to  30  grairw  (1-2  Gm.). 

Tinrturii  Toluljina  (20  per  cent.) J  to  1  fluidrailim  ('Z—i  C.c). 

SjTUpiu  Toliilanus  (1  por  cent.) i  to  1  BuidouDce  (15-30  C.c). 

There  are  a  number  of  expectorants  of  very  small  value,  l>ut  requiring  notice 
on  account  nf  (lieir  lieiiig  in  use,  Amnioniac  (Ammoniaciim),  an  irrifant  Ruin- 
rcsin,  was  formerly  used  to  a  coriBideralile  ctltnl  in  chronin  broiirhilin  in  do«ea  of 
tniM]  twenty  lo  dUny  grains  (1-1-2  f!m  i;  of  the  emulsion  (Emi'lauv  Ammdmaci 
—  four  per  cent.),  one  lo  Iwo  lobleapoonfulB  may  be  given.  ll'iTtliminil  (Mabri'BIVM. 
U.  a.)  coniaitis  a  volatile  oil  and  u  bitter  principle,  mamibiin;  also  tannin.  It  is 
iMed  domesli cully  to  a  considerable  extent  in  catarrlis  of  the  upper  respiratory  tract. 
Dose  of  the  powder,  thirty  grains  to  one  drachm  (2-1  Gm.).  Btoodronl  (Sanqitis- 
ARIA,  U.  S.>  is  in  overdoBcfi  on  emetocotliartir  and  narcotic  fioiaon.  It  contains 
Banguinarine  and  other  alkaloitts,  and  haa  been  used  in  chronic  ttroiithilix.  but  lias 
no  practical  value.  Doae  of  the  flnidextract  (FLUiWEXTRAtmiM  Sa-nqitinarij;, 
U.  S,),  two  minims  (0.1  C.c).  Sanguitmrine  is  a  violent  poison,  causing  in  mammala 
vomiting,  purging,  mtlapBC,  i-unvulsions,  losa  of  retlex  activity,  cardiac  depreotiion, 
and  Rnally  death  from  aspliyxiu.  (I'or  details  sec  eleventh  edition  of  this  treatise.} 
;i7 
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SuLPHUHBi-i-ED  HmBooBN. — In  1SS6  Bergeon  proposed  ft  method  of  treating 
jAthUu  by  filling  the  large  mteatine  with  aulphuretted  hydrogen  diluted  with  pure 
carbonic  acid  gas.  After  an  extraordinary  but  very  brief  popularity  the  method  has 
fallen  into  such  complete  desuetude  that  it  ia  only  necessary  here  Ut  refer  to  the 
tenth  edition  of  this  treatise  for  details. 

Sulphuretted  hydrogen  is,  however,  a  valuable  Tcmedy  in  the  treatment  of 
purulent  puinwnu:  caiaTrkii,  whether  of  tubercular  or  other  origin.  When,  under 
any  circumstances,  a  bronchial  catarrh  is  accompanied  by  very  free  expectoration 
the  remedy  may  be  useful  in  reheving  the  mucous  membrane.  We  have  also  found 
it  of  service  in  chronic  gout,  when  administered  persistently  for  months.  The  method 
of  administration  employed  by  Bergeon  was  barbarous  and  abeurd.  The  sulphu- 
retted hydrogen  may  be  given  by  the  mouth  in  the  form  of  a  natural  sulphur-water 
or,  better,  by  means  of  water  saturated  with  sulphuretted  hydrogen  and  carbonic 
acid  gas.  The  dose  of  the  saturated  solution  is  two  to  four  ounces  (60-120  C.c), 
three  or  four  times  a  day.  In  some  cases  it  produces  digestive  disturbance,  and  ita 
use  has  to  be  abandoned.  That  the  gas  is  absorbed  and  eliminated  by  the  lungs  is 
proved  by  the  very  perceptible  odor  upon  the  breath.  Many  of  the  sulphur  spring 
of  Europe  have  inhaling  charabera,  and  experience  has  shown  that  the  sulphurous 
vapors  are  of  value. 
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FAMILY  VII.— EMMENAGOGUES. 


Emmenagoques  are  medicines  which  are  employed  to  promote 
the  menstrual  flux.  In  the  great  majority  of  cases  amenorrhcea  is 
merely  a  symptom  of  some  constitutional  disorder,  aa  chlorosis,  or 
tuberculosis,  and  is  to  be  regarded  rather  as  a  conservative  symptom 
than  one  to  be  reUeved,  and,  therefore,  the  emmenagogues  have 
largely  gone  out  of  use.  In  some  instances,  however,  it  is  possible 
that  the  moUmen  may  be  checked  aa  a  result  of  some  nervous  influ- 
ence and  re-establishment  be  desirable.  The  drugs  which  are  used 
for  this  purpose  are  mostly  remedies  winch  are  local  irritants  and 
are  supposed  to  act  by  stimula(iiig  the  uterine  mucous  merabranea. 
Cantharides  and  guaiac,  which  are  sometimes  used  for  this  purpose, 
are  considered  in  other  portions  of  this  book. 

Savin. — The  dried  tops  nf  Junipcrus  Sabina,  a  juniper,  native 
of  the  south  of  Euro])e  and  the  Levant,  contain  a  turpenline-like 
volatile  oil.  This  oil  is  a  powerful  irritant.  When  taken  in  sufficient 
dose,  it  produces  severe  abdominal  pain;  incessant  vomiting  and 
bloody  purging;  diminution  or  even  suppression  of  the  urine,  which 
is  often  albuminous  and  bloody;  disordered  respiration;  symptoms 
of  disturbed  innervation,  such  aa  unconsciousneas,  stertorous  breath- 
ing, and  convulsions  or  convulsive  tremblings;  the  scene  closing  by 
death  in  collapse.  In  pregnant  females,  abortion,  accompanied  by 
violent  flooding,  almost  always  occurs  before  the  fatal  Issue.  After 
death,  signs  of  gastm-intestinal  inflammation  are  generally  present, 
but.  in  some  instances  these  are  wanting,  and  in  one  case  rejiorted 
by  Letheby  pulmonary  apoplexy  and  congestion  of  the  brain  were  the 
chief  lesions. 

Official  Preparations: 

Oleum  SabiniP 3  to  5  minims  (0.2-0.3  C.c). 

Fluidcxtractuni  Sabiiue lU  to  20  minima  (0.6-1.2  C.r.). 

Although  in  rare  cases  of  jnenorrhagia  dependent  upon  uterine 
relaxation,  the  oil  of  savin  is  useful,  its  importance  is  chiefly  owing 
to  the  frequency  of  its  domestic  use  aa  an  abortifacient, — a  use  which 
Ls  accompanied  by  the  gravest  danger  to  hfe  and  has  often  ended  in 
death. 

Rue. — The  leaves  of  Riita  gruvcolene,  or  common  garden  rtie,  contain  a  volatile 
oil  whose  properties  are  similar  lo  lliouc  of  oil  of  savin.  Il  lias  been  uaed  in  Europe 
for  the  production  of  crimimil  alxirtion,  but  seems  to  be  less  employed  than  is  the 
oil  of  savin,  and  to  be  lees  dangerous,  as  we  liave  met  with  no  records  of  death  from 
il  except  that  of  e,  man  n-cakened  by  dyscniery.*     According  lo  M.  Hflie,  taken 
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internally,  in  largF  dnsea,  il  csuhph  violpnl.  giwlnr  pains,  cxn^xaivp  and  Homptimps 
bloody  vomiting.  profiiBe  salivation  and  swelling  nf  ihc  longiie.  great  prostralion, 
eonfuaioD  of  mind,  and  cosvulaive  twitching^,  with,  in  pregnant  women,  nborlion. 

Tanacetdm.— The  common  tansy  of  the  gardpnu.  Tanaretum  vulgare,  in  the 
form  ot  derort.ion,  or  of  ila  volatile  oil.  is  Honieliniea  used  as  a  slirnulant  emmen- 
agogue  or  for  the  purpose  of  producing  abortion,  but  is  a  very  unsafe  remedy.  When 
taken  iu  sufficient  miiount  il  causes  abdominal  pain,  vomiting,  low  of  eonsciouHnesa. 
and  violent  epileptiform  eon vuL>( ions,*  The  minimum  fatal  dose  of  the  oil  of  laaij- 
is  not  known,  but  in  two  canea  a  teaspoonful  of  the  oil  produced  violent  epilepti- 
form convulsions,  and  the  Kume  amount  is  said  to  liave  caused  death.  Recovery  is 
stated  to  have  orcurred  ofl«r  two  tBanpoonfuU  (Wliitehiil);  also  uft«r  three  flui- 
drachma.  The  action  of  the  oil  upon  the  lower  animals  has  been  studied  by  l^uillery. 
In  frogs  the  most  itii|K)rlant  efTects  which  it  was  found  to  produce  were  pumlyBis  of 
the  peripheral  endings  of  the  motor  nerves,  with  early  appearance  of  posl-morleni 
rigidity;  and  paralysis  of  the  vaso-nmlor  centre  of  the  medulla  and  of  the  inhibitory 
cardiac  appuraiiiK,  with  at  limi  paralynis  of  the  lienrt  ilHclf.  In  warm-blooded  ani- 
mals the  oil  produced  syinptonui  precisely  similar  to  Ihonr  which  it  causes  in  nian. 
After  section  of  the  sptnnl  cord  the  convulsionj*  did  not  occur  in  I  he  hind  legs;  they 
are  therefore  of  ccrpliral  origin.  The  arterial  pressure  was  not  affected  until  death 
waa  al  band:   so  that  it  is  evident  that  the  dnig  has  little  aetion  upon  ihe  heart. 

On,  or  HenEOMA.  -Vtider  the  name  "f  ■•il  nj  prnni/rcynl ,  in  ihc  Unitetl  Stales, 
Ihe  oil  of  the  Hedeomu  piilegioides  (Oleum  Ilrdriima,  W  f^J  is  used  us  a  stiniuloting 
emmenagogue  in  doniesiic  practice,  but  lias  very  little  power.  Two  fluidruclims 
taken  by  a  young  woman  ])rcxlucetl  vertigo,  faintness,  muscular  weakness,  fre<|ucnt 
feeble  pulse,  cold  skin,  and  cold  extremities  (C.  A.  Brj-cel  Dose,  from  two  to  tpn 
minims  (0.12-0.6  Cc).  In  Europe  the  oil  of  Mentha  piilcgium  is  known  iis  oil  o/ 
penn  yrnyal. 

Apiol. — Apiol  is  a  peculiar  mm-mlrogBnouB.  yellowish,  uily  liquid, 
which  is  obtained  frniti  the  roni  of  the  Apium  petroseliuum.  or  com- 
mon parsley.  AccordiuK  to  its  discovers,  Joret  mid  Honiolle,  one 
gramme  of  it  will  produce  in  man  a  cerebral  cxcilation  very  similar 
to  that  induced  by  coffee,  without  other  symptoms.  In  doses  of 
from  two  to  four  p-animes  it  cauMea  a  species  of  intoxicaliim.  with 
vertigo,  ringing  in  the  ears,  and  severe  frontal  headache, — a  group 
of  symptoms  very  similar  to  those  seen  in  cinchonization. 

Apiol  has  l»een  used  to  a  considerable  extent  aa  an  antiperiodic, 
but  it  is  certainly  of  very  inferior  rank.  It  was  originally  recommended 
in  atnevorrhiEa  by  Joret  ami  Homolle,  who  exhibited  three  or  four 
grains  twice  a  day  for  a  week  preceding  Ihe  time  in  which  the  rettu-n 
of  men.slruation  was  due.  Whenever  any  symploms  of  the  men- 
strual molimen  apjiear,  fifteen  grains  (l  (ini.)  of  it  should  be  admin- 
istered in  ihe  course  of  three  or  four  hour.".  It  is  always  pven  in 
capsules,  each  of  which,  as  imported  from  France,  usually  contains 
one-quarter  of  a  gramme  (3.9  grains). 

Potassium  Permanganate,  originally  recommended  by  Sydney 
Ringer  as  an  emmenagogue,  has  been  very  highly  commended  by 

*  For  retervuovrt  id  fftwa  He  Guillery;  bIh  CinnHnuit  Laiirfl  (7inir,  IHSl;  A,  J-  M,  S.  Kvi.. 
t«ri„  mv. ;  Mtd.  BM.,  ISSS,  \.  (iuiilirs  hclwvn  lliBt  tlir  nvniploiiiii  cauinl  by  ihe  oil  uwl  hy 
iHEi^v  iro  arr  (iiflftrml-  In  *  rmiv  of  pu'Mminii  hy  ^hrt  tPEkvt^,  himpx'rr.  rvporlnJ  in  Ihe  NoMhriUr 
.Mr^t,  ^tui  Surff.  JnuFTi.,  IB7D.  x.\iii-.  thf  syinplomi  wprr  iho-«  alirvrd  To  ht  phmnfllpniitic  of 
oIl-poiiDDini:    anil  thr  oil  pnilMibly  is  Ihr  only  ulive  principU)  of  Ibe  rlru|. 
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Fordyce  Barker  and  other  physicians.*  Therapeutic  doses  of  the 
permanganate  must  Ije  entirely  decomposed  in  a  very  short  time 
after  they  reai-h  the  stomach,  so  that  any  action  which  the  drug 
exerts  upon  the  general  system  is  due  to  the  manganese  oxide;  indeed. 
the  ordinary  black  manganese  oxhide  1ms  l>een  affirmed  by  various 
practitioners  to  he  as  active  an  emmenagogue  as  ia  the  permanga- 
nate. We  have  employed  these  agents  to  a  limited  extent  in  func- 
tional anwnorrhcea,  sometimes  with,  sometimes  without,  success. 
The  on!y  difference  which  we  have  been  able  to  perceive  in  their 
action  is  that  the  permanganate  is  the  more  irritant  to  the  stomach. 
The  dose  of  either  preparation  may  be  set  down  as  one  to  two 
grains  (0.06-0.13  Gm.). — always  administered  after  meals,  in  order  to 
avoid,  as  far  as  possible,  gastric  irritation.  Cases  of  .severe  ga.stritis 
produced  by  the  permanganate  have  been  reported. 

VinuRNUM   QpuLUS.     U.   S. — CraTn}}-root,     Viburnum   Phunifo- 

LIUM.  U.  S.  Black  Haw. — ^These  remedies  are  believed  by  various 
practitioners  to  be  of  value  in  the  treatment  of  dysmenonhaa  and 
menorrkagia,  and  ovarian  irriiation. 

FluidextrMtum  Vibumi  Opuli 1  to  4  fluJilraplini.i  (-4—15  C.d.). 

Fluidextrauluiu  Vibiimi  PruiiifoUi 1  to  4  HuidraRhma  (4-1.^  C.c). 
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FAMILY  VIII.— OXYTOCICS. 


Oxytocics  are  those  remedies  which  are  employed  during  or 
directly  after  parturition,  to  increase  the  uterine  action.  Of  the 
few  drugs  which  have  claims  for  position  in  the  present  class,  quinine 
has  already  been  fully  considered;  it  apparently  differs  entirely  from 
the  other  known  oxytocics  in  not  producing  continuous  tetanic  spasms 
of  the  uterus,  and  is  therefore  the  safest  stimulant  to  parturition  at 
our  command.  The  peculiar  dangers  which  beset  the  use  in  labor  of 
drugs  which  cause  uterine  tetanus  will  be  fully  discussed  in  the  article 
upon  ergot. 

ERQOT. 

Ergot  is  a  blackish  body,  one  to  two  inches  in  length,  irregularly 
cylindrical,  grooved  along  one  side,  and  very  generally  curved;  it  is 
composed  of  very  thick  walled  microscopic  cells,  containing  oil-dropa 
but  no  starch.  As  was  first  demonstrated  by  Tulasne,  ergot  is  the 
sclerotium  of  the  Claviceps  (C,  purpurea,  Tulasne)  which  infests  the 
grun  of  Seciile  cereale,  or  rye. 

Among  the  loweet  of  vegetable  orgsnisma,  aDd  distinguished  from  all  other 
pl&nta  by  the  absence  of  chlorophyll,  are  the  fungi.  There  are  in  most  cases  two 
distinct  states  or  stages  in  the  Ufe  of  a  fungus:  jn  the  first  of  these,  the  vegetating 
period,  it  exists  as  a  mycelium,  a  usually  filamentous  mass  or  flocculus,  whoae  sole 
function  is  to  grow  and  increase;  in  the  second  stage  the  thaUua,  or  ordinary  fungus 
or  mushroom,  is  formed,  and  to  it  is  assigned  the  function  of  developing  repro- 
ductive bodies,  after  whose  maturation  it  perishes.  Between  these  stages  there  is  in 
some  fungi  an  intermediate  one,  in  wtiich  the  plant  exists  as  a  arUroHum.  The 
genus  Claviceps  comprises  a  number  of  paiaaitic  fungi,  which  develop  in  the  pistils 
of  the  various  species  of  Gtamineie.  The  first  appearance  of  the  ergot  is  in  the 
flower  of  the  rye,  at  the  base  of  whose  pistil  there  arises  a  minute  fiocculent  mass 
of  mycelial  filaments.  These  filaments,  continually  groning  and  invading  all  parts 
of  the  tissue  of  the  pistil,  at  last  form  of  it  an  irregular  whitish  body,  at  the  base  of 
which  after  a  time  appears  a  dark-colored  body,  the  sclerotium,  which  continues  to 
grow,  lifting  up  the  diseased  and  withering  mass  formed  out  of  the  original  pistil, 
and  finally  developing  into  a  perfect  ergot.  If  a  fresh,  Uving  ergot  be  placed  in  a 
damp,  warm  place,  after  a  time  little  cracks  will  appear  in  its  surface,  and  through 
these  cracks  little  round  bodies  will  project,  and  finally  be  raised  up  on  stalks  and 
constitute  perfect  thalli, — minute  fungi,  which  finally  produce  spores. 

Ergot  is  an  exceedingly  complex  substance,  containing  nearly 
thirty-five  per  cent,  of  an  inert  fixed  oil. 

A  targe  number  of  chemists  have  claimed  to  have  isolated  the  active  principle 
of  ergot,  only  to  have  their  claims  denied  and  replaced  by  the  discoveries  of  the  next 
chemist  who  invades  the  field.  Kobert  isolated  a  tetaniiing  alkaloid  to  which  he 
^ves  the  name  of  comutin,  which  he  found  also  to  be  a  powerful  stimulant  to  the 
Uterus.  He  also  described  an  active  acid  body  to  which  he  gave  the  name  spha- 
celenic  acid.  Jacobi  found  a  resinous  acid  sphaoelo-toxin  which  was  apparently 
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identiral  wiih  Kobert's  sphacelenic  add,  which  torma  a  number  of  pombinationB 
with  other  constiliients  ot  ergot.  Vohlen  describeB  a.  cryetaUino  body,  clavin,  which, 
he  elaima.  atimulates  the  ulerua  but,  does  not.  affect  the  blood -vessels.  Barker  and 
Dale  have  foiuid  a  subntonce,  ergotoxin,  which  they  re^rd  as  a  hydrale  of  the  alka- 
loid ergotinin  discovered  by  Tanret,  which  they  regard  iis  the  active  principle. 
To  which,  it  any  of  these  substances,  ergot  owes  its  activity  it  is  impossible  lo  say. 
The  term  crgotin  has  been  applied  to  a  variety  of  aubetance,  but  to-day  ia  moat 
commonly  undemtood  to  refer  to  Bonjeaii's  ergotin,  which  is  practically  a  watery 
extract  of  the  drug. 

Official  Preparations : 

1' 1  ui  lie  xirac  turn  Ergots lto4  fluidrachma  (1-16  C.c). 

Exiractum  Ergolie 5  to  8  grains  (0.3-0.5  Gm.). 

Vinum  Ergotie  (20  per  cent.) i  t"  2  fluidouncea  (15-60  C.c). 

Physiological  Action. — Local  Action. — Absorption  and  Elitnina- 
iion. — The  preparations  of  ergot  have  a  very  feeble  local  action,  but 
their  irritant  properties  are  sufficient  to  interfere  with  their  hypo- 
dermic use,  and  sometimes  to  make  them  disturb  the  stomach.  They 
yield  their  active  principles  readily  to  absorption,  but  concerning 
the  fate  of  these  bodies  in  the  organism  we  have  no  knowledge. 

General  i^^fds.— According  to  Diez  (quoted  by  Stilli?).  the  prin- 
cipal effects  of  poisonous  doses  of  ergot  are  in  the  lower  animals 
profuse  salivation,  vomiting,  dilatation  of  the  pupils,  hurried  breath- 
ing, frequent  pulse,  crie-s,  trembling,  staggering,  paraplegia,  in  some 
cases  diarrhfca  and  urgent  thirst,  convulsions,  and  death.* 

Among  liie  lower  oninmts  chickens  are  most  eusceptible  lo  the  action  of  ergot. 
In  these  it  produces,  besides  ataxia  and  general  weakness,  a  cyanosis  of  the  comb 
and  wattle  which  become,  if  the  dose  has  been  aufhcient,  finally  gangrenous  and 
fall  off.  So  marked  is  this  effect  tluit  it  lias  been  usetl  as  a  method  o(  determining 
the  comparative  activity  of  diflerciit  specimens  of  the  drug.  It  ia  oHaeHcd  that  in 
pigs  the  tips  of  the  eara  become  gangrenous.  The  mortification  18  due  to  obstruc- 
tion of  the  arteries  by  a  transparent  hyaline  mass  following  a  local  vascular  spsam. 

The  toxic  effects  of  ergot  on  the  lower  animals  are  mainly  paralytic, 
and  the  only  ones  which  are  in  any  sense  characteristic  are  the  anes- 
thesia and  the  coldness  of  the  surface.  As  this  coldness  of  the  surface 
has  been  noted  in  various  women  in  whom  the  drug  has  caused  fatal 
abortion,  it  is  probably  characteristic  of  the  poisoning. 

Nervous  System. — The  action  of  ergot  upon  the  general  nervous 
system  is  extremely  feeble,  but  is  not  well  understood;  as  both 
Wright  and  Kohler  have  found  that  the  voluntary  muscles  are  not 
affected  by  the  drug,  the  motor  symptoms  of  the  poisoning  would 
appear  to  be  of  nervous  origin.*  The  statement  of  Eugene  Haudelin, 
that  the  peripheral  nerves  are  not  affected,  has  been  confirmed  by 
the  experiments  of  Kohler,  so  far  as  concerns  the  motor  nerves  and 
the  watery  extract  of  the  drug. 

According  to  Robert  comiitinc  acta  as  a  convulsant  but  sphacelotoxin  is  a 
motor  depressant.     A  specimen  containing  excessive  amoimts  of  comutine  inay 

*  In  1884  T-  Knrkoriu.  in  ft  St.  PetenburE  thcsiB,  affirmed  that  pronounnKl  and  ohimiTler- 
jflli*-  pDifjolEnocal  altpratinn*  enn  be  found  in  Tli*  hpiiial  por<l  of  HainuiJri  Hlovly  killAil  wilh  otaat. 
The  forrei'i iii-^,<  of  thiH.  hiiwevpr.  w«inj>  Iei  ba  tnore  T-li&a  doubtruL.  Sea  paper  by  A.  OrQnfeld 
lArrMv  j.  ftgtit.  u.  timm..  1889-90.  xxij. 
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liierefore  caiuw  spasms  but  ordinarily  from  preparations  of  ergot  iteelt.  as  shown 
tiy  S.  A.  Wriglil  Ilie  paralysis  is  niucli  more  marked  tliun  Ihe  Bpunns;  in  Konie 
case*  ihc  special  scntips  spenied  to  bo  destroyed,  and  coldness  of  Ihe  surface  van  a 
vpry  prominent,  aymptom.  He  foiind  thai  the  iniravenoue  injection  of  a  strong 
inttiSLon  cauBeU  iniinediale  dilfttaiion  of  the  pupils,  great  IncrcBao  in  the  rate  of  the 
cardiac  pulsations,  paralysis,  and  convulsions  and  death  in  a  few  minutes:  when  the 
dose  was  not  sutheient  lo  kill  al  once,  great  anesthesia  and  coldness  of  the  skin  and 
also  paralyaia  of  the  npecial  senses  were  developed.  In  Kerscli's  enperimenls  intrave- 
nous injections  of  Ihe  poison  caused  marked  coldness  of  the  surface  and  also  great 
niusculftr  rigidity.  Upon  rabbits,  according  to  Wright,  ergot  acts  very  feebly. 
Enormous  doses  of  ergot  are  required  lo  produce  toxic  symplunis  in  animals,  oince 
in  one  of  Wriglit's  experiments  an  amount  equivalent  to  Iwo  draclims  for  every 
pound  weight  of  the  dog  failed  to  kill. 

Circulation. — The  characteristic  action  of  ergot  upon  Ihe  circu- 
lation is  to  cause  a  rise  of  blood-preasure  by  eonstriction  of  the  blood- 
vessels probably  through  stimulation  of  the  vaso-motor  centres. 
After  very  large  doses  the  blood-pressure  is  lowered  probably  chiefly 
by  weakening  of  the  heart  mUHcle  although  there  may  be  also  a  toxic 
widening  of  the  vessels. 

In  1S70  Charles  L.  Holmes  found  that  ergot  injected  into  the  jugular  vein  of 
a  dog  caused  a  Hudden  immediate  fall  of  the  blood-pressure,  followed  in  a  t^hort  time 
by  a  marked  rlie  above  the  normal.  This  fact  has  been  confirmed  by  KOhler  and 
Ebcrly,  by  H.  (J.  Wood,  by  Koburl  and  by  Jacobi.  Plumier,  however,  iiaserls  tlial 
the  rise  is  insignificant,  and  in  the  experiments  of  iSollman  and  Hrown  it  was  either 
absent  entirely  or  else  very  slight.  The  muHl  probable  explanation  of  the  results 
obtained  in  the  lost  two  invest  igations  id  fuiind  in  the  ease  with  trliich  ergot 
undergoes  spontaneous  decomposition.  Hought<3n  examined  some  two  hundred 
apecimeiis  of  ergot,  many  of  which  he  found  to  be  quite  inert. 

The  primary  fall  of  pressure  is  probably  ilue  lo  the  depresuanl  action  of  an 
excessive  amount  of  the  drug,  which  reuchcH  the  heart  in  concentrated  form  when 
tlu'own  into  the  vein,  directly  u|ioii  the  curdiuc-  tuuscle. 

The  rise  in  pressiu^,  which  is  to  be  regarded  as  the  characteristic  effect  of  ergot 
upon  Ihe  circulation,  is  due  to  a  constriction  of  the  blood -vesseLi.  Holmes.  Wernich, 
Vogt,  Kerscli,  Schuller  and  Boldt  assert  tliat  they  have  seen  invariably  diniinulion 
in  the  caliber  of  the  arteries  under  the  influence  of  ergot.*  According  to  Wood, 
Hemmeter  and  Kolwrt  the  rLsc  in  pressure  does  not  occur  alter  section  o[  the  spinal 
cord,  and  is  therefore  consequent  upon  a  stimulation  of  the  vaso-motor  centre  in 
the  medulla. 

There  is  however  some  evidence  that  it  also  exeria  some  direct  stimulant 
influence  on  the  %-essel-walls.  The  evidence  which  has  been  brought  forward  in  favor 
of  the  direct  atimulant  aclion  of  ergot  upon  the  blood-vessels  fibres  consists  of  the 
statements  of  Holmes,  Wernich,  and  J.  U.  Peton,  that  after  the  nerves  going  to 
certain  blood-vessels  lia\'e  been  cut,  these  vessels  can  be  seen  lo  contract  when 
ergot  is  injected  into  the  aninial.  The  olieervations  of  Holmes,  Wernich,  and  Peton 
are,  however,  in  distinct  contradiction  to  the  very  elaborate  experiments  of  Paul 
Vogt,  in  which  the  dilated  vessels  in  the  ear  of  the  rabbit  whose  cervical  ganglion 
had  been  extirjated  could  not  be  made  lo  contract  by  ergot.  Moreover,  any  obser- 
vations made  with  the  eye  as  to  the  contractions  or  dilatations  of  the  blood-vesselH 
are  of  doubtful  value. 

Greater  importance  should  be  attached  to  the  experiments  of  Rin^r  and  Sains- 
bury,  made  upon  torl^isea  according  to  the  method  of  Gaskell  (see  Dioitalib, 
page  2*24).  In  these  the  addition  of  ergotin  greatly  slowed  the  rate  of  Bow  through 
the!  arterioles,  but  in  these  experiments  it  was  found  iliat  the  addition  of  ergotin  to 

*  pBlrifk  Kicul  *pil  J.  Houup  iBnt-  attd  Ftrt.  Mr^ieo-l'h^F.  RtA',.  IS72.  li  liBvt-  eidU<1  wiib 
Uw  pphltulmuMops  the  coatmilioti  of  tlw  raliiuJ  rsHala  afwr  the  exliibitiini  at  trgoi  in  niaii. 
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The  saline  Boliition  used  had  no  diatinct  effect  until  there  was  leu  per  eent.  of  the 
extract  in  tiolution,  enough  to  seriously  influence  the  viHcidily  of  the  solution,  ami 
probably  the  effect  of  the  ergotin  was  the  resull  of  altered  phj-aical  coiiditiona. 

They  huve.  however,  received  some  *'ontirnialiou  In  the  invest  iga I  ions  of 
Plumier  who  found  that  perfuEion  through  the  pulmonary  veRsels  sopHrated  from 
the  central  nervous  system  produced  a  alight  const riction  of  these  vesaela,  and  of 
Jai^nhi.  who  found  that  Ihp  rale  of  flow  through  (he  vetisols  of  the  leg  was 
diminished  when  perfused  with  chrysotoxin. 

According  1o  the  observations  of  I'orola.  Ciblmn.  IJeaily  (([uoted  by  Slillfi), 
and  Bailty  and  S^,  very  large  doses  of  ergot  reduce  the  pulse-rate  in  man.  but 
only  under  the  rarest  ciri'umatanceH  below  sixty.  Mellier  and  Auer  observed  tluil 
under  the  influenc'e  of  ergot  the  vagus  is  abnormally  senailive  to  eietitrical  stimuLi- 
tion.  Eberty  found  lliat  in  the  frog  the  drug  still  lessened  the  rate  of  the  cardinc 
beats  after  destruction  of  the  medulliL,  but  that  in  the  al.ropinixed  mauiiiial  ergot 
was  powerless  to  alter  tlie  cardiac  rhythm.  By  toxic  doses  the  rapidity  of  the  heart's 
artion  ia  increased,  and,  according  1«  Boreiwim,  galvauiiat ion  of  the  par  vagtnii 
luM  at  this  time  lililc  or  no  effect  u|>on  llie  |>ulse.  11  nuiy  be  lliai  ergot  Hntt  stimu- 
lates and  tlien  paralyzes  the  peripheral  pneiimogaslric.  but  before  any  conclunian 
can  be  considered  established  further  invesi  jgution  Ls  im(>erolive. 

As  has  been  shown  by  Haudelin.  Boreisdiu,  Brown-S&iuard,  and  others,  the 
toxic  doee  of  ergot  produces  immeiiiately  or  after  a  lime  a  fall  of  the  artefjal  pres- 
sure. The  assertion  of  Brown-S^uard,  that  this  fall  of  arterial  presstire  is  due,  at 
leB*t  in  part,  to  a  vuso-motor  paralysis,  is  oorrobtiraiod  by  the  experimenlM  of 
Boreiacha,  who  found  th.it  when  the  vessels  were  paralyzed  by  section  of  the  apinal 
cord  high  up,  the  full  of  pressure  produced  by  the  loxic  doae  of  ergot  was  proportion- 
ately not  nearly  so  grejit  ivs  in  a  normal  animal.  The  fall  of  presaure  however  is 
brought  about  also  through  cardiac  failure  tor  Hcinmeter  and  Plumier  demonstral^d 
that  the  isolated  heart  is  slowed  and  weakened  by  large  doses  of  ergot  and  Eberty 
found  that  the  heart  ii  arn^sied  in  diastole  and  non-irrilable. 


Bodily    Temperature. — The    coUiness    of   the    surface    in    ergotic 

poisoning  seems  to  depend  upon  «  generiil  full  of  temjjerature.  Hem- 
meter  htts  notifciJ  that  this  fall  of  tenipeniture  coinmunly  mnounts  to. 
and  often  exceeds.  5°  C.  in  the  lower  animuls  iind  2°  F.  in  the  human 
being.  The  cause  of  it  has  not  been  made  out.  Hemmeter  states 
that  in  several  experiments  he  has  found  pronounced  reduction  of 
urea  elimination  in  dog.s  under  the  influence  of  ergot,  and  believes  it 
possible,  though  not  proved,  that  the  tall  of  temperature  is  due  to 
diminished  general  metabolism;  it  may,  however,  be  only  a  secondary 
phenomenon  due  to  the  action  of  the  drug  upon  the  circulation. 

Action  on  Ihe  Intestines. — The  muscle-fibres  in  the  coats  of  the 
blood-vessels  are  certainly  not  the  only  non-atriai.ed  muscles  influ- 
enced by  ergot.  According  to  Werthelmer  and  Magnin,  ergot  pro- 
duces active  movements  in  the  coats  of  the  stomach,  and  Wriglit 
found  very  active  intestinal  peristalsis  at  the  post-mortem  exantina- 
tions  of  poisoned  animals;  further,  Wemich,  Haudehn,  and  Meltzer 
and  Auer  bear  witness  to  the  violent  intestinal  peristalsis  produced 
in  the  lower  animals  by  toxic  doses  of  ergot. 

Uterus. — Upon  the  uterus  of  parturient  women  or  of  the  parturi- 
ent lower  mammal  ergot  exerts  a  very  pronounced  and  fi.xed  influ- 
ence, increasing  the  length  and  force  of  the  pains,  and,  if  it  be  given 
in  sufficient  dose,  causing  after  a  time  violent  tetanic  cramp  of  the 
whole  organ. 
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The  action  of  ergot  iq  producing  contraction  in  the  impregnated 

but  not  parturient  womb  is  by  no  means  so  constant.  Clinical  experi- 
ence ahowa  that  in  pregnant  women  it  often  fails  to  originate  uterine 
contractions.  Upon  animals  Wright  found  it  to  fail  in  all  of  a  number 
of  trials,  as  did  also  Bonjean  in  a  single  experiment.  On  the  other 
hand,  Diez,*  Oslere,*  and  Percy  and  Laurent  *  found  it  to  cause 
abortion  in  guinea-pigs,  sows,  rabbits,  cows,  and  cats;  and  Bodin 
has  reported  an  epidemic  of  abortion  occurring  among  cows  near 
Trois  Croix,  which  he  attributed  to  feeding  upon  ergotized  grasses. 
Our  present  knowledge  indicates  very  strongly  that  the  uterine 
contractions  produced  by  ergot  are  of  centric  origin.  It  ia  true  that 
Bome  years  ago  Boreisoha  asserted  that  he  had  succeeded  in  producing 
violent  uterine  movements  with  ergot  after  division  of  the  nerve 
connections  of  the  organ,  but  the  result  reached  by  Wernich — namely, 
that  no  vermicular  movements  are  produced  in  the  unimpregnated 
womb  after  previous  section  of  the  spinal  cord — has  received  con- 
firmation from  John  C.  Hemmeter.  In  repeated  experiments,  having 
found  that  the  injection  of  ergotin  produced  contractions  in  the 
exposed  uterus  of  a  narcotized  rabbit,  he  destroyed  the  spina!  cord 
with  a  hot  wire,  and  determined  that  ergot  was  no  longer  able  to 
cause  Uterine  contractions:  that  the  failure  of  the  ergot  in  these 
eases  was  not  due  to  paralysis  of  the  uterus  by  shock  was  then  demon- 
strated by  injecting  ammonia  into  the  veins,  when  violent  uterine 
contractions  occurred. 

SUMMARY. —Therapeutic  doses  of  ergot  Increase  blood-pressure 
by  Btimulatlng  the  vaso-motor  centre  in  the  medulla,  but  have  no 
distiuot  influence  upon  the  beart  or  tbe  walla  of  the  Ebrteriolee. 
Toxlo  doses  depress  tbe  pressure  by  oardlao  paralysis,  and  prob- 
ably also  by  paralysis  of  the  blood -veaee Is.  Ergot,  in  full  thera- 
peutic doses,  so  acts  upon  the  centres  in  the  lower  spinal  oord 
which  preside  over  the  uterine  muscles  as  to  produce  in  the  partu- 
rient womb  violent  uterine  contractions,  and  finally  uterine  tetanus. 
It  also  increases  the  peristaltic  movemeata  of  the  stomach  and 
Inteetinee. 

Therapeutics.— Ergot  has  been  lUed  in  medicine  chiefly  for 
three  purpuspf;:  (1)  to  increase  the  Uterine  contractions,  (2)  to  check 
hemorrhage,  (3)  to  contract  the  blood-vessels  in  chronic  congestions 
and  over-secretions  depending  on  vascular  relaxations. 

I. — Owing  to  the  power  that  ergot  pos-sesses  of  intensifying 
labor-pains,  it  has  lung  lieon  used  in  uterine  inertia  during  parturition. 
Indeed,  it  was  for  this  purpiwe  that  the  drug  was  first  employed 
in  medicine,  and  thereby  acquired  the  name  of  pidria  jiarturiens. 
The  literature  of  the  subject  is  immense,  and  all  imaginable  opinions 
as  to  the  effects  of  the  drug  when  given  in  labor,  and  as  to  the  advis- 
ability of  its  employment,  have  been  advanced;  but,  without  dis- 
cussing these,  we  shall  here  simiily  point  out  the  clearly  established 
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rules  for  its  use  and  the  clinicHtly  determined  dangers  and  advan- 
tages of  its  employment.  If  ergot  be  given  In  very  small  doaea  during 
labor,  tiie  natural  pains  are  simply  intensified;  but  if  the  dose  be 
large  enough  to  have  a  decided  effect,  their  character  is  altered: 
they  become  not  only  more  severe  but  much  more  prolonged  than 
normal,  and  finally  the  intervals  of  relaxation  apf>ear  to  be  completely 
abolished  and  the  intermittent  expulsive  efforts  are  changed  into 
one  violent,  continuous  strain.  It  is  eWdent  that,  if  the  resistance 
be  sufficiently  great,  this  may  endanger  the  safety  both  of  the  mother 
and  of  the  child.  The  dangers  to  the  mother  are  twofold:  there  is  a 
possibility  of  the  uterus  rupturing  itself  by  its  efforts;  and,  when  the 
head  comes  down  upon  the  perineum,  if  the  soft  parts  be  rigid  there  is 
a  very  strong  probability  that  they  will  be  lacerated.  The  danger  of 
uterine  rupture  is,  we  think,  a  remote  one;  for  although  several 
alleged  cases  have  been  recorded,  yet  in  very  few  is  the  accident 
clearly  traceable  to  the  as.serted  cause.  The  fatal  character  of  the 
accident  is  such,  however,  that  the  possibihty  of  ita  occurrence  should 
always  prevent  the  reckless  use  of  the  drug. 

The  improper  use  of  ergot  is  even  more  serious  in  its  effects  upon 
the  child  than  upon  the  mother.  During  a  violent  uterine  contrac- 
tion the  pa,ssage  of  the  blood  from  the  placenta  to  the  child  must  be 
interfered  with,  or,  in  other  words,  the  respiration  of  the  ffetus  is 
temporarily  stopped,  so  that  ita  life:  depends  upon  the  aeration  of 
the  blood  during  the  intervals.  If  the  latter  be  very  much  shortened, 
the  hfe  of  the  child  is  greatly  imperilled;  and  if  they  be  abolished, 
it  must  be  destroyed,  unless  delivery  occurs  in  a  very  few  moments. 
These  con.si derations  are,  we  think,  sufficient,  without  further  discus- 
sion, to  show  the  imj>erativeness  of  the  rule  never  to  give  ergot  in 
uterine  inertia  when  there  is  much  resistance,  either  in  the  bony  or 
in  the  soft  parts  of  the  mother.  In  primiparje  such  resistance  is 
always  to  be  looked  for,  and  its  degree  often  difficult  to  judge  of 
beforehand;  and  in  such  women  ergot  should  not  be  used  fur  the 
purposes  of  expulsion.  Even  under  the  most  favorable  circumstauces 
— when  the  woman  has  previously  borne  children,  when  the  bony 
pelvis  is  capacious,  and  the  soft  parts  are  relaxed  and  dilatable — 
its  use  should  be  entered  upon  with  caution;  and  if  the  accoucheur 
be  skilful  in  the  application  of  instruments,  cases  niu.st  lie  rare  in 
which  the  latter  are  not  preferable  to  the  ecbnlic. 

In  women  of  lax  fibre,  with  roomy  pelves,  ergot  may  be  cautiously 
used  in  uterine  inertia  if  instruments  are  not  at  hand,  or  if  they  are 
objected  to,  or  if  the  obstetrician  is  timid  in  their  application. 

At  the  close  of  parturition,  ergot  is  very  commonly  employed  to 
prevent  post-partiim  kemorrhage;  and  in  this  case  there  is  no  objection 
to  its  use,  and  the  remedy  is  invaluable.  But,  as  it  requires  from 
fifteen  to  twenty  minutes  for  its  action  when  given  by  the  mouth, 
ergot  exhibited  in  this  way  cannot  be  relied  upon  to  arrest  flooding 
when  it  has  already  set  in.  To  prevent  the  occurrence  of  the  latter, 
it  is  an  excellent  rule  to  ^ve  a  full  dose  of  the  ecboHc  when  the  child's 
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head  is  well  down  upon  the  perineum  and  beginning  to  emet^  at  the 
vulva.  After  labor,  if  a  tendency  to  bleeding  is  manifested,  ergot 
may  be  administered  hypodermically. 

For  the  induction  of  premature  labor,  ergot  haa  been  and  atill  is 
to  some  extent  used;  but  it  is  uncertain  in  its  action,  and  offers  no 
advantages  over  instrumental  methods. 

In  1872  Hildebrandt  announced  that  in  nine  cases  of  fibroid  tumors 
of  the  uterus  he  had  used  with  the  utmost  advantage  hypodermic 
injections  of  ergotin,  and  this  practice  has  been  followed  very  widely 
on  this  continent.  It  is  scarcely  to  be  doubted  that  cures  are  some- 
times effected;  but  probably  in  the  majority  of  ca.ses  *  the  drug 
simply  lessens  the  uterine  congestion,  and  does  good  precisely  as  it 
does  in  chronic  or  subacute  metritis  and  in  subinvolution  and  hyper- 
trophy of  the  uterus  (Meadows);  it  may  be  that  sometimes  it  strangles 
the  growth  by  causing  uterine  contractions.  If  the  latter  be  the  case, 
a  cure,  as  is  suggested  by  Goodell,  is  to  be  expected  from  the  remedy 
only  in  mural  and  sub-mucoid  tumors. 

2. — The  success  of  ergot  in  arresting  hemorrhage  after  labor  soon 
led  to  its  use  in  uterine  hemorrhages  in  other  than  parturient  or 
pregnant  women;  and  the  next  step  beyond  this  was  its  employment 
in  other  hemorrhages.  In  all  forms  of  hemorrhage  in  which  no  direct 
local  application  can  be  made,  ergot  is  to-day  still  largely  used. 
The  use  of  ergot  as  a  styptic  in  an  internal  hemorrhage  is  based  on 
its  power  of  contracting  blood-vesseb.  It  must  be  remembered 
however  that  any  substance  which  leads  to  a  general  vaso-constric- 
tion  increases  the  force  of  the  circulation.  The  increased  pressure 
tends  to  dislodge  any  clot  which  may  be  formed  at  the  bleeding 
point.  Therefore  those  drugs  which  narrow  the  lumen  of  the  vessels 
must  inchne  to  continue  rather  than  check  internal  hemorrhages.  In 
uterine  hemorrhages  it  acts  by  causing  contraction  of  the  uterus 
itself,  not  of  the  blood-vessels. 

3. — Very  many  years  ago  F.  E.  Barlan-Fontayral  proposed  the 
use  of  ergot  in  chronic  dysentery  and  diarrhtea,  on  account  of  its  power 
of  causing  contraction  of  the  capillaries;  and  Massolaz,  in  an  epi- 
demic of  chronic  diarrhcra  among  the  French  troops  serving  in  the 
Ea.st.  found  that  the  suggestion  was  well  timed.  Although  Barlan- 
Fontuyrul  afterwards  pubhshed  a  book  upon  the  subject,  it  attracted 
little  or  no  attention.  In  1871  A.  Luton,  of  Rheinis,  stated,  as  some- 
thing new.  that  he  had  u.sed  ergot  with  remarkable  succe.ss  in  a  violent 
and  protracted  Gpidemic  of  dysentery.  Successful  cases  of  chronic 
diarrhcra  are  also  reported  by  other  observers,  so  that  trials  of  the 
remedy  should  l)e  made  in  all  ol>stinate  cases. 

In  colliquative  night-siceata  due  to  relaxation  of  the  blood-vessels, 
ergot  is  a  most  efficient  remedy.  Another  employment  of  ergot  for 
the  purpose  of  restraining  excessive  secretion  is  in  galaciorrha-a,  in 
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which  aRection  it  has  been  used  witli  success  by  Le  Gendre.  who  was 
led  to  employ  it  by  an  obaervation  of  Poyet  and  Couimarmond,  that 
wet-nurses  fed  upon  ergotized  bread  lost  their  inilk. 

The  action  of  ergot  upon  the  blood-vessels  suggests  its  employ- 
ment in  those  cases  in  which  there  is  local  or  general  dilatation  of 
the  vessels.  We  have  used  it  in  pulmonic  congestion  with  apparent 
good  results,  and  it  has  Iteen  highly  lauded  in  the  first  stages  of  pneu- 
monia by  N.  S.  Davis,  by  Sunol,  and  later  by  other  clinicians.  It  has 
been  e-specially  noted  by  J.  E.  Keily,  us  giving  immedijite  relief  when 
injected  hypodermically  in  low  forms  of  puimonan/  kypcremin.  such  as 
occur  in  typhoid  fevers.  Ergot  has  also  been  recommended  by  0. 
Rosenbach,  as  a  means  of  raising  blood- pre.ssure  in  cases  of  cardiac 
disease  where  there  is  thought  to  be  in.suflicient  peripheral  resistance; 
and  Hemmeter  lielieves  that  the  dierotic  pulse  is  due  to  a  very  low 
degree  of  pressure  in  the  arterial  system,  and  is  an  indication,  espe- 
caally  in  chronic  cardiac  disease,  for  the  use  of  ergot.  Rosenbach 
recommends  the  drug  strongly  in  aortic  insufficiency  with  cardian 
dilatation.  Ergot  would  seem  to  be  indicated  as  a  vaso-motor  stimu- 
lant in  nurgical  shock,  but  is  much  less  prompt  in  its  influence  than 
atropine. 

As  originally  suggested  by  Bniwn-S^quard,  it  is  still  much  used 
for  the  relief  of  chronic  cerebral  and  spinal  congeslion.  When  there 
is  a  rupture  of  the  vessels,  as  in  apoplexy,  by  increasing  the  blood- 
pressure  it  tends  to  do  harm  rather  than  good.  It  is  largely  used  for 
the  relief  of  congestive  headaches,  and  has  been  employed  in  cpilfpsy, 
in  which  disease,  according  to  Hemmeter.  it  greatly  increases  the 
efficiency  of  the  bromides.  Dehenne  state-f  that  he  has  obtained  nio.st 
remarkable  effects  in  the  relief  of  diabcles  by  subcutaneuu.s  injections 
of  ergotin.  The  general  clinical  experience,  however,  seems  to  Ite 
that  while  occa.sionally  ergot  does  great  good  in  diabete.s,  it  usually 
fails  to  accomplish  anything.  When  successful,  it  rapidly  diminishes 
the  glycosuria,  thirst,  and  polyuria.  In  diabetes  insipidus,  though  it 
often  fails,  ergot  is  perhaps  the  most  generally  useful  remedy  that 
we  have. 

Da  Costa  has  used  ergot  with  asserted  good  results  in  enlargement 
of  the  spleen  from  various  causes  and  affirms  that  he  has  even  cured 
leukemia    with  it. 

Toxicology. — Even  the  largest  therapeutic  doses  (an  ounce  of 
the  fluide.Mract)  produce  in  man  no  perceptible  symptom  save  some 
nausea.  In  a  number  of  Ciises  death  has  resulted  from  abortion  caiLsed 
by  large  doses  of  ergot,  but  we  know  of  but  two  iostances  of  serious 
poisoning  in  a  non-pregnant  person.* 

In  the  first  case  gastric  irritation,  thirst,  diarrhoea,  burning  pain 
in  the  feet,  and  convulsions  are  said  to  have  preceded  death.  In  the 
second  case  (G.  S.  Oldright),  two  houi-s  after  taking  the  drug  (amount 
not  stated)  there  were  developed  tingling  in  the  fingers  and  feet, 


*  DBviJHin  rTpuri»  It  c&<i«  with  fluid  bLood,  iniUKliDft,  anil  univprsAl  livmarrhBiXBA,  attributed 
wiUi  doubUul  cftrr«cliiF*^  in  poimning  by  trgoi  tLoruifm  Lanttt,  L883,  ii.  &2^}. 
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cramps  in  the  legs,  arms,  and  chest,  with  dizziness  and  weakness; 
the  pupils  were  dilated,  the  pulse  was  very  small,  and  a  feeling  of 
coldness  was  complained  of.  These  symptoms  were  relieved  by  the 
administration  of  stimulants  and  the  use  of  external  heat;  after  a 
time  they  recurred  with  greater  violence;  finally,  under  the  reinstitu- 
tion  of  the  measures  prei'iously  employed,  the  face  became  intensely 
congested  and  purplish  red.  pain  in  the  head  was  felt,  the  patient 
seemed  much  excited,  and  convulsions  were  feared,  but  did  not  occur; 
there  was  some  diarrhcca,  with  dark  gray  stools. 

Chronic  Poisoning. — Since  the  days  of  Galen  there  have  swept 
over  larger  or  smaller  districts  of  Europe  epidemics  of  diseases  which 
have  l)een  attributed  to  ergot.  In  many  parts  of  Europe  rye  bread 
forms  the  great  staple  article  of  food  of  the  lower  classes.  It  always 
contains  a  small  quantity  of  ergot,  but  not  enough  to  have  any 
deleterious  effect  Ujwn  the  health.  When  the  summer  is  wet  and  cold, 
the  rye  becomes  very  extensively  ergotized.  so  that  the  fungus  con- 
stitutes u  large  proportion  of  the  materials  entering  into  the  bread. 
It  is  under  these  circumstances  that  there  occur  epidemics  of  ergolism 
or  chronic  ergotic  poisoning.  It  is  not  always  the  rye  that  causes 
these  frightful  losses  of  life,  as  Heusinger  has  traced  one  epidemic 
to  diseased  oats.  Before  going  further,  it  seems  proper  to  state  that 
Trousseau  and  Pidoux  assert  that  these  epidemics  are  not  dependent 
upon  any  specific  action  of  ergot,  but  are  either  epidemics  of  blood 
diseases  or  simply  the  results  of  improper  and  insufficient  food,— the 
outcomes  of  poverty,  wretchedness,  and  famine.  It  seems  to  us 
indisputable  that  some  of  the  various  epidemics  which  have  been 
recorded  were  of  this  character,  but  certainly  it  is  no  less  indisputable 
that  others  were  not.  Moreover,  numerous  scattered  rases  are  on 
record  in  which  a  few  persons  or  a  family  have  Ijeen  affected  with 
ergotism  unmistakably  traceable  to  the  use  of  bread  largely  composed 
of  the  fungus.* 

The  scope  of  the  present  treatise  is  such  as  to  forbid  our  entering 
into  an  elaborate  discussion  of  Ihe  epidemics  of  ergotism,  especially 
tts  the  subject  has  no  practical  bearing  so  far  as  the  American  pro- 
fession is  concerned,  since  the  absence  of  deep  poverty  is  so  complete 
in  our  country  that  no  one  would  feed  on  largely  ergotized  bread; 
and,  in  fact,  no  case  of  ergotism  has  as  yet  been  recorded  as  occurring 
in  the  United  States, f 

There  are  two  varieties  of  ergotism, — the  gangrenous  and  the 
spasmodic.     In  some  epidemics  the  ca.se3  have  been  of  mixed  type. 

Oangremmii  frgutium  han  Ineen  mipeciaUy  observed  in  Front*,  and  is  believed 

to  be  ihe  same  jis  the  Igni*  .Sncrr  or  the  Ignii  Sa/u-ti  Aninmi  ul  llic  Middle  Age«, 
— an  afledion  whicb  in  (122  killed  forty  thousfind  pecsoni!  in  Soul li western  fmnce, 
and  in  \\'JS-'29  fourteen  thousand  in  Paria  alone.  It  generally  rommenrea  with 
itching  and  [ormicationa  in  the  tect,  severe  pain  in  the  hack,  contract iunH  in  the 

*  For  ui  mecounl  oT  a  OKxIern  vpiiJemir,  se^  Dfi4*ch-  AreK.  /.  Klin.  Mid.,  uxiii-  £40- 
T  Any  on*  e^pfnnily  inttn'->i#d  in  llir  ^ubjorl  wiU  finil  Ihe  lil^rftrurr  v«ry  n-ell  TTpr«*cnl4d 
Ml  Ihe  rpfctvn*^p^  of  Slill(5^  work  f1\  Thfrr»Iff*itir*.    Uuhniij^'fl  Hfrhrrrhrt  Mur  Uk  Frt'ttrtftft   Th*T^ 
IMUli^M*  du  Srvflt  Ergiilt,  Parui.  1873.  npif  llumoiuui '■  Handbvch  dor  Toitailogir. 
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mUBcles,  nausea,  pddiness,  apalhy,  willi  abortion  in  prcpiani  women,  in  suckling 
women  drying  of  ihe  milk,  and  in  maidena  amenorrhna.  Atler  some  time  deep, 
hcAvy,  aciiing  pains  in  the  limbs,  un  inl^nae  feeling  uf  coldncns.  with  real  iroldnci^ 
of  llic  sm-face,  profound  apnlhy,  and  a  sense  of  uller  weariness  develop  t.liom- 
selves.  Then  a,  dark  red  spot  appears  od  l.lie  nose  or  on  one  of  the  cxlremitieE; 
all  sensation  i"  liKt  in  the  aHected  port;  the  skin,  perhaps  over  a  large  surface, 
assumes  a  livid  red  hue.  and  in  tjio  foci  of  local  cliangea  bullie  filled  with  senim 
appear.  The  adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrene  spreads, 
until  finally  death  puta  an  end  to  the  scene.  Very  generally  the  appetite  and  diges- 
tion are  preserved  to  the  last,  and  not  rarely  there  is  an  almost  ferociotis  hunger. 
The  gangrene  is  generally  dry,  the  parts  wiihering  and  mummifying;  but  some- 
times it  is  moist,  and  pyemic  symploma  may  even  be  developed.  Of  course  a  very 
large  number  of  cases  do  not  terminate  in  death;  but  the  part  immediately  afTocted 
is  generally  lost.  In  these  cases  llie  txies  most  generally  are  the  |joHion  destroyed, 
but  it  may  be  any  one  or  all  of  the  extremities;  and  the  nose,  lips,  ears,  and  even 
the  buttocks  sometimes  bear  the  brunt  of  the  disorder. 

Spnxmodv:  ergnlism  may  in  the  tiglilest  cases  be  manifested  only  by  itching, 
formications,  numbness,  or  complete  aneslliesia  of  the  fingers  and  toen  or  of  the 
buttocks,  and  by  gaslro-inlestinal  irritation,  as  shown  by  colic,  vomiting,  diarrhtra. 
or  constipation,  and  withal  a  ravenous  hunger.  In  mure  severe  cases  lhei«  mani- 
festations arc  intensified,  and  spasmodic  symptoms  appear,  violent  and  painful 
tonic  contractions  affecting  especially  the  flexors  of  Ihe  extremilies.  interrupted  at 
times  by  intervals  of  f|uiel,  hut  gradually  growing  into  nevere  general  telnnic  parox- 
ysms, with  opistliolonos  and  emprostholonos.  In  the  inters-als  there  arc  very  gen- 
erally muscular  Ircmblingn,  and  as  the  case  progresses  there  are  developed  cerebral 
manifestations,  such  as  disturbances  of  vision,  photophobia,  chromopsia,  homiopia. 
and  periodic  amblyopia  and  amaurosis,  giddiness,  cataleptic  and  epileptic  parox- 
ysms with  or  without  loss  of  consciousness,  d*liri\mi,  and  idiocy.  Gaslro-lnleHtinal 
symptoms  are  always  very  marked,  but  with  them  are  a  characteristic  ravenous 
hunger  and  a  longing  for  sour  food  and  drink.  The  skin  is  earthy  or  yellowish 
in  tint,  and  is  often  Hpott«d  with  boils  or  pustules  or  scmi-gangrenoua  vesicles. 
Death  is  apparently  caused  by  exhaustion;  and  in  those  tlmt  recover,  various  local 
paralyses,  habitual  spasms,  amaurosis,  mental  aberrations,  or  even  idiocy  often 
remain  through  life.  In  a  few  cases  the  sympioniB  are  still  more  violent,  and  the 
spitml  and  cerebral  disturbances  soon  lead  to  death. 

The  primary  changes  in  ergotism  are  in  the  blood-vessek.  Ergotit 
gangrene  can  readily  be  produced  in  the  comb  and  tongue  of  chickens, 
and  Von  Recklinghausen  asserts  that  the  essential  lesion  in  theae 
cases  is  hyaline  thrombi  in  the  arterioles  and  capillaries;  while 
Griinfeld  has  found  the  walls  of  the  vessels  thickened,  structurally 
changed,  and  their  lumen  occupied  by  thrombi  which  in  some  places 
are  full  of  blood-corpuscles  and  in  other  partjs  undergoing  hyaline 
degeneration. 

Administration. — If  used  in  nervous  diseases  ergot  should 
be  given  in  large  doae;  thus  in  congestion  of  the  spinal  cord  we  usu- 
ally begin  with  half  an  ounce  (15  C-c.)  of  the  fluidextract  and  increase 
it  to  an  ounce  three  times  a  day.*  Extract  of  ergot  is  preferable  to 
the  fluidextract  when  time  is  not  important,  as  being  ie.ss  likely  to 
cause  nausea.  When  administered  by  the  mouth,  it  should  be  given 
in  capsules;    when  used  hypodermically,  five  grains  should  be  dis- 


*  It  would  mppFsr  that  ■omptimeii.  owing  la  Hiofiyncnsiea.  wfn  ama31  ftmountfi  of  «rgoL 
roiise  much  diaturt^iiH.  Thut.  K.  B.  Fiiulkner  report*  iHrw  York  Mtd.  Jount..  June  14.  18MJ 
a  cAfc  in  whirh  «  fluidr*e}itn  of  Lhe  flujHv^rnirt  caused  uraal  nlflvpinoM.  fwclIinK  *nd  rednUB  nt 
llie  feel.  iLnit  violent  pricklinjE  oT  Ihe  extremiut^'.  protmbly  an  the  outcome  rtf  ^K^irir  imlMlimi. 
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solved  in  five  minims  of  glycerin,  fifteen  minims  of  boiled  water, 
and  one-fourth  of  a  minim  of  phenol,  and  filtered:  the  danger  of 
causing  severe  local  trouble  is  lessened  by  plun^ng  the  nozzle  of  the 
syringe  deeply  into  the  muscular  tissues. 

Tho  attempt  to  assay  preparations  of  ergot  by  their  action  upon  the  comb  of 
the  cock  ia  of  doubtfui  utility;  it  is  at  present  uncertain  whether  the  action  of  ergot 
upon  the  uterus  and  upon  blood-vessek  ia  due  to  one  or  to  several  more  or  lev 
aatagoDiatic  subetaiioee. 

HYDRASTIS. 

The  rhizome  and  roots  of  Hydrastis  Canadensis,  an  indigenous 
perennial,  commonly  known  as  Golden  Seal.  Hydrastis  contains 
the  alkaloid  berberine,  to  which  it  owes  it«  yellow  color,  and  probably 
also  two  other  alkaloids,  canaditte  *  and  xatUhopvccine,  besides  its 
characteristic  alkaloid,  kt/drastine.^  The  latter  occurs  in  brilliant 
four-sided  prisms,  inodorous  and  almont  tasteless,  but  ha\'ing  a  very 
bitter  and  somewhat  acrid  taste  when  in  the  form  of  a  salt.  Pure 
hydrastine  and  its  salts  can  be  obtained  in  the  shops,  but  the 
hydrastin  of  commerce  is  an  impure  body  containing  berberine, 
hydrastine,  and  probably  other  more  or  less  active  alkaloids 
besides    resin. 

Official  Prepanrtioas: 

Fluidextractum  Hydrastis Jtol  fluidrachm  (2-4  C.c). 

Glyccritum  Hydrastis Jtol  fluidrachm  (2-4  C.c). 

Tinctura  Hydrastis  (20  per  cent.) 1  to  2  Buidrachms  (4-S  C.c). 

Hydrastina 1  to  1  grain  (0.01-0.03  Gm.). 

Physiological   Action. ^There  appeiir  to  be  no  cases  on  record 

of  -•iorifius  piiisiminR  from  any  cf  tlic  alkahnds  of  hydrastls,  and  in 
the  only  c.isc  of  poisiiniiig  by  the  iTudo  drug,  nine  grammes  of  tho 
Huidextnict  produced  voniitinp.  gidiltiinn.s,  headache,  dy.^pmra;  :i 
slow,  weak,  irregular  pulse,  mydriasis,  and  hallucinations  of  sight 
(F'riedeljerg),  The  alkaloid  hydrastine  is  so  dominant  in  its  action, 
that  to  it  is  chiefly  due  tlic  influence  of  the  crude  drug. 

Berberine  is  an  inactive  alkaloid,  Buchner  having  taken  twenty  grains  with 
very  little  effect.  In  doses  of  from  two  lo  6ve  grains  (0.1-0.3  Gm.)  it  ia  a  simple 
bitter,  and  as  such  may  be  given  in  pill  nr  alnihol. 

Toxic  do»eH  of  berberine  caxise  in  ibc  lower  animalH  diarrhcra,  rapid  loss  of 
flesh,  tremors,  diminishnl  reHpinilory  nclion,  progressive  paralysis,  lessening  of  the 
piiL«-mte.  (leprewion  of  tlie  arltTiiil  prewiire,  piiniul  anesthesia,  albuminous  or 
lilcHHly  urine,  and  in  some  cases  final  cimvnlsions.  (Kalrk  and  Guenste;  Mosse 
i\n<\  Tautz.)  After  deulh  heniorrluigic  nephritis  may  be  found.  Both  Schiirinow 
and  Cnn'i  agree  lliat  berberine  causes  the  arterial  pressure  to  fall  rapidly  from 
VBSo-motor   paralysis;    (lie   peripheral  vagus  is   paralyzed.      (Sehtirinow,   Marfori, 


■  Awnnlinii  lo  the  Mp»riiii»iil«  of  Biingp,  eanadint,  in  toxic  down,  proJuwn  n  brief  "lim  o( 
piiycliimi  an'l  motor  exrilsbilify,  fnlloweil  by  KcnemL  pamW^^iFi  »nc1  d^greFisiim.  with  death  troai 
rv:<1>imii>rv  puraLyhiPi  anci  IkAn  little  direct  Bction  upon  tho  blood-prewure.  11ie  rtie  nf  pulsaUon 
in  tlie  i-i.laleii  frog'ii  liestt  in  lennened.  but  tbe  work  done  ii  not  decreased  by  the  moderate  dose: 
larger  •iiHfft  paralyie  iKp  muKcle  of  the  heart.  The  voluntary  muHleii  are  nut  alTecled  by  the 
alkaloid,  nor  in  the  ulenis.  allhoujih  diarrhira  with  violent  inteelinal  peri'tal^i^  i^  produced. 

t  Kor  an  arlieie  on  the  chemical  anil  physkoloffical  aetivitien  of  a  numlier  nf  derivativee  from 
h>-<lra-linr  liv   fulck,  i-rr   I'lffti.w'i  ,4rr»ir.    IBBfi.  cxiii. 
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denied  by  Curci.)  AiTording  to  Curci,  (he  heurt-niusple  is  direc'ly  nffeclpfl.  Srhuri- 
now  and  Mosse  and  Tautz  arc  in  acrord  in  nsseriiiiR  I.hat  ihr  nirve-lriinks  are  eape- 
piaUy  implicated  in  t.he  poisoning,  but  Curci  believes  l.liat  iliB  motor  and  Fenwtry 
disorders  are  due  In  an  action  upon  the  spinal  cord;  probably  both  tlie  cord  and 
the  nen'e-trunks  are  afrecl«d. 

ffiidrastinc  causes,  in  animals,  increased,  fullowed  after  a  time  by 
lessened,  respirattiry  nmvements.  salivatiim,  vomiting,  excessive  [leri- 
stalsig,  niusfular  tremblings,  weakness  and  rigidity,  loss  of  vtiluntiiry 
movement,  rise  of  iMidlly  temperature  (Bunge)  (often  fnllowed  by  a 
fall),  feeble,  rapid  pulse,  clonic  and  tetanif  convulsions,  increased 
reflex  activity,  and  death  from  cramp-asphyxlu  or  general  paralysis, 
or  exhaustion  with  respiratory  failure.  Hydrastine  is  probably 
eliminated  through  the  kidneys.     (l5ee  l'hillip,s  and  I'embrey.) 

In  a  research  upon  the  ePfect  on  llie  loii-er  animala  of  the  long-con  tinned  use 
of  hydrasline  and  hijiirtiii/iiiiiir,  J.  He  V'os  found  that  ihci<o  alkaloids  liave  no  cumu- 
blive  action,  but  that  gradiially  the  aniinala  Heem  to  become  acciiHtomed  to  lliejr 
use.  Neither  of  them  in  any  way  disi nrbed  the  gastric  or  itilcBlinal  digestion. 
.\lbmnitiuria  never  occurred,  nor  was  there  upparent  diaturbanw  of  assitnilation. 

Nervous  System. — So  far  a.s  is  knovrn,  hydrastine  has  little  or  no 
action  upon  the  cerebral  hemispheres,  but  is  a  powerful  stimulant 
to  the  motor  side  of  the  spinal  cord.  Death  may  occur  during  the 
period  of  violent  convulsions  with  heightened  reflex  activity;  but  if 
the  animal  survives,  there  follows  a  general  paralysis,  which,  as  the 
alkaloid  is  a  marked  depressant  to  the  motor  nerve-trunks,  is 
probably  of  peripheral  origin. 

According  to  Ceriia,  when  voluntary  nioveinenls  STid  the  reflexcH  arc  finit 
■JepresAod  in  the  frog,  the  reflexes  can  lie  restored  by  section  of  the  cord,  so  thai  the 
palsy  is  probably  due  to  Btimulation  ot  Selschennw's  centre;  later  it  Is  irremediable. 
Ijile  in  &  protracted  poisoning,  and  after  death,  the  motor  nerves  are  deprcKited  or 
idtogelher  paralyzed  (Kalck,  Cerna),  and  Biinge  lias  found  tltat  the  local  uppli- 
■■aiion  of  a  solution  of  the  alkaloid  to  a  nerve  kills  it.  According  lo  Falck,  hydnut- 
line  placed  in  the  eye  has  no  effect  upon  the  Beiwiliveiicss  of  the  conjunctiva,  hut 
both  Slavalinski  (quoted  by  Bungel  and  Mays  affinn  llial  lute  in  the  poisoning 
there  is  general  li>s*  of  setiBibilily.  Mays  furllipr  states  that  when  brought  In  con- 
l«ct  with  a  nerve-trunk,  hydrasline  paralyzes  its  sensorj'  fibres,  although  lying  an 
artery  does  not  prevent  the  development  of  ane.ithesia  in  general  poisoning  by  the 
alkaloid.  If  these  experiments  be  correct,  the  alkaloid  acta  both  upon  the  sensory 
cord  and  Honsory  nerve;  this  action,  however,  is  entirely  subordinate  to  ita  influence 
upon  the  motor  tract. 

Afuscles. — Upon  the  muscles  the  alkaloid  ha.s  some  influence, 
since  both  Falck  and  Bunge  have  found  that  its  not  too  dilute  solu- 
tion directly  applied  to  a  muscle  destroys  its  contractile  power,  a 
conclusion  which  is  confirmed  by  Cerna,  who  further  statea  that 
preceding  the  dcpres.sion  there  is  a  stage  of  excitation  in  which  the 
muscular  contraction  under  stimuli  is  more  complete  and  prolonged 
than  normal. 

Respiratinn. — When  death  takes  place  during  a  convulsion,  it 
probably  is  due  to  cramp-asphyxia;  but  when  it  occurs  during  the 
38 
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paralytic  stage,  it  ia  from  paralytic-aaphyxja  {probably,  in  part  at 
least.of  centric  origin),  the  heart-lieat  continuing  after  death  (Serdzeff). 
Circulation. — The  characteristic  primary  effect  of  a  full  dose  of 
hydraatine  upon  the  circulation  is  a  rise  of  the  arterial  pressure  with 
slowing  of  the  pulse-rate,  this  condition  being  followed  after  a  time, 
if  the  dose  has  been  toxic,  by  a  fall  of  the  arterial  pressure.  The  rise 
of  the  arterial  pressure  is  probably  due  in  part  to  a  direct  action  upon 
the  heart  itself  and  lu  part  the  result  of  contraction  of  the  blood-vesaels, 
caused  probably  by  an  action  upon  their  muscle- fib  res.  Marfori 
believes  that  the  vaso-motor  centres  are  also  stimulated,  but  at  present 
this  ia  only  a  probability.  The  fall  of  the  arterial  pressure  is  in  part 
of  cardiac  origin,  there  being  in  the  later  stages  of  the  poisoning  a 
depression  of  the  heart  muscle,  which  ends  in  diastolic  arrest  with 
loss  of  muscular  irritability. 

Although  W.  W.  Williams  failed  lo  obtain  nny  Imt  the  most  insignificant  rise 
in  tilood-prvHaurc  from  hydrastis  ihe  observalJonH  of  Borl.holiiw,  P'ellncr  Falrk, 
Murfori  und  Pcilnriini  would  seem  to  csUblisli  dial, — when  liydnmiine  in  Hiidicient 
dose  is  injected  directly  into  the  eirculalion  there  in  an  immediate  fall  of  preiisure, 
followed  by  u  marked  and  long-continuing  rise  unless  <he  original  dose  luu  bcvtl 
excessively  large,  when  the  pressure  fitlls  progressively  until  <ieuth.  The  primary 
fall  of  pressiire  does  nol  occur  after  suhcutaneoua  injecliona  (Falckl,  and  is  due  to 
direct  action  of  the  concentrated  drug  upon  the  heart.  That  the  rise  of  pressure  is 
partly  of  cardiac  origin  is  pro\'en  by  the  following  focts;  Mart<)ri,  also  Phillips  and 
Pembrey,  have  nutcd  tliat  when  hydrastine  ia  applied  lo  the  isolated  frog's  heort 
it  produce*  Blowing  of  the  rale  with  incrcaHcd  ftiiijilitndc  and  power  of  llic  cardiac 
beat,  and  Serdzcfr  lias  proven  an  actuol  increase  in  Ihe  work  of  Ihe  isnbted  heart. 
Further,  the  rise  of  Ihe  arterial  pressure  is  not  prevented  in  the  mammnl  by  previ- 
ous section  of  the  splandinic  nerve  or  of  the  spinal  cord  high  up  (Fellner).  Again, 
Cema  found  tliat  the  slow  pulse  of  the  hydros!  ine-poisoning  occurs  afler  section  ol 
the  pncumogoslric  ner\-e;  alao,  that  the  vagi  nerves  retoin  their  power  up  to  the 
falai  issue;  the  slow  pulse,  llierefore,  is  not  of  inhibitory  origin.  Thot  the  vessels 
are  contracted  is  indicaled  by  the  oncomclrical  cxpcrinienta  made  by  Marfori  upon 
Ihe  dog's  kidney,  in  which  the  contmclion  of  that  organ  was  found  to  be  a  constant 
phenomeiion  of  tho  early  slages  of  hydrustine-poieoning. 

It  is  probable  that  both  voluntary  and  involuntary  miwcle-fibres 
show  the  primary  stimulating  influence  and  the  later  depressing 
power  of  hydrastine,  and  that  the  action  of  the  drug  upon  the  circu- 
lation is  the  same  as  that  upon  the  uterus  and  the  voluntary  muscles, 
only  that  the  voluntary  muscle-fibres  are  less  susceptible  to  its  action 
than  are  those  of  involuntary  life. 

Abdominal  Action. — It  is  probable  that  hydrastine  influences 
both  the  glands  and  muscular  fibres  of  the  alimentary  canal.  Accord- 
ing to  Cerna,  it  markedly  increases  the  secretion  of  sahva  and  of  bile, 
also  the  intestinal  peristalsis. 

Uleru.1. — As  long  ago  as  IS83  Schatz  called  attention  to  the  prac- 
tical value  of  hydrastia  in  all  forms  of  hemorrhage  from  the  womb. 
As  the  result  of  experiments  upon  the  lower  animals,  both  Fellner 
and  Slavatinski  aflirm  that  hydrastine  has  a  distinct  ecboUc  action, 
causing  uterine  contractions  in  the  non-pregnant  uteriLs  and  abortion 
in  pregnant  rabbita.     Slavatinski  reports  a  case  of  premature  labor 


produced  by  hypodermic  injections  of  two  or  three  grammes  repeated 
daily.  It  would  seem,  therefore,  that  hydrasUne  is  an  ecboiic,  and 
that  it  arreata  uterine  hemorrhage  in  part,  if  not  altogether,  by 
provoking  muscular  contractions. 

Efies. — Hydrastine  locally  applied  to  the  eye  causes  at  first 
cuntraction  and  afterwards  dilatation  of  the  pupil  (Cema). 

Absorption  and  Elimination. — Hydrastine  appears  to  be  absorbed 
from  the  alimentary  canal  somewhat  alowly;  at  least  it  is  stated  by 
Bunge  that  ten  times  as  much  of  it  is  required  to  kill  an  animal  when 
given  by  the  mouth  as  when  injected  hypodermically.  Marfori 
states  that  it  is  apt  to  have  a  cumulative  action  when  given  for  a 
length  of  time.  It  escapes  unchanged  through  the  kidneys,  and  has 
also  been  found  by  Hirschhausen  in  the  feces. 
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SUMMARY. — Hydr&atla  1b  a,  powerful  stlmulaiit  to  the  spinal 
cord,  'Which  In  toxic  dosea  Is  eecondarily  depreeeaut.  The  final 
paj^ysis  is  also,  at  least  in  part,  the  outcome  of  depression  of  the 
motor  nerves  and  also  of  the  muscles  themselves.  The  arterial 
pressure  is  first  elevated  and  secondarily  depressed :  the  Brst  rise 
of  pressure  is  probably  due  to  the  stimulation  of  the  heart-muscle, 
inoreasinff  the  output  of  force,  and  of  both  the  vaso-motor  centres 
and  the  muscle-fibres  in  the  arteriole  coats,  causing  contraction  of 
the  blood- vessels :  the  fall  of  pressure  is  the  result  of  a  direct  para- 
lytic action  exerted  upon  the  muscla-flbres  in  the  heart  and  in  the 
arterioles.  Hydrastine  notably  increases  intestinal  peristalsis,  and 
probably  uterine  contraotlons.  It  -would  seem  to  be  a  universal 
muscle- poison,  which  acta  upon  both  striated  and  non- striated 
musole-flbres  in  the  heart,  arterioles,  intestines,  uterus,  and  gener- 
ally throughout  the  body ;  its  first  stimulant  action  being  followed 
by  marked  depression. 

Therapeutics. — When  hically  applied,  the  preparations  of  liy- 
draatis  have  a  very  remarkable  effect  upon  the  mucous  membranes 
They  have  been  used  with  asserted  exciellent  results  iu  chronic  gaslro- 
IntcBti'uil  catarrhs,  espedally  those  due  to  alcoholic  excesses.  In  the 
second  stages  of  gonorrkaa,  after  the  acute  inflammation  has  been 
subdued,  injections  of  hydrastin,  or  the  fluidextract,  suspended  iu 
mucilage,  are  often  of  service;  ten  to  twenty  minims  of  the  fluid- 
extract  may  be  used  to  the  ounce  of  fluid.  It  is  also  as.serted  by 
various  specialists  that  in  olorrhira,  nasal,  vaginal,  and  other  mucous 
catarrhs  the  remedy  is  locally  of  great  value.  In  dyspepsia  it  has 
Ijeen  used  as  a  stomachic  stimulant,  and  has  received  especial  praise 
iu  the  vomiting  of  pregnancy.  .\t  present  it  is  not  known  to  which 
of  the  various  ingredients  of  hydrastis  these  local  effects  are  cliiefly 
due,  so  that  a  preparation  of  hydraatis  is  preferable  to  the  pure 
alkaloid. 

Hydrastis  has  been  used  to  a  considerable  extent,  with  asserted 
good  resiUts,  in  various  uterine  fibroids,  menorrhagia  and  various 
forms  of  hemorrhage  from  the  womb.  For  internal  or  general  medica- 
tion, as  contrasted  with  the  local  use  of  hydrastis,  the  alkaloid  or  its 
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salts  is  much  preferable  to  the  cruder  preparation.     As  anti-hemor- 

rluic'c  or  epbolic,  Ihe  alkaloid  hydrantinr  may  be  Used  in  doaea  of  from 
one-sixth  to  one-haU  grain   (0-01-0.(13  Gni.}. 

HYDRASTININE  HYDROCHLORloa 

Hydrawtinine  ia  an  artificial  alkaloid  firat  produced  by  Martin 
I'reund  by  the  oxidation  of  hydrastJne.  The  hydrochloride  is  a  light 
yellow  crystalline  powder,  somewhat  deliquescent,  odorless,  having  a 
bitter  saline  tiwte,  soluble  in  0.3  part  water  and  three  parts  alcohol. 

Hydraatininaj  HydrocHoriduio fto  H  grains  (O.OS-O.I  Gm.). 

AbKor-jdion. — Bunge  han  found  that  hydra.stinine  is  readily 
ubsorljed  and  eliminated  unchanged,  chiefly  with  the  urine,  hut  al.so 
to  some  extent  with  the  sidiva,  bile,  and  intestinal  secretions-  It 
did  not  appear  to  increa-se  the  amount  of  bile  secreted. 

Physiological  Action. — In  mammals  hydrastis  causes  hyper- 
esthesia, general  tremors,  rapid  pulse,  and  dyspmra.  followed  by 
pare.sis,  which  is  said  primarily  to  affect  the  front  legs  and  to  pass 
into  general  paralysis  with  dilated  pupils,  lowered  temperature,  and 
death  from  failure  of  re.?piration.  According  to  Bunge,  intestinal 
peristalsis  is  markedly  increased  by  hydrastinine. 

Nrrvous  System. — Hydraatinine  is  a  depressant  to  the  payehcK 
motor  area  in  the  brain  and  also  tu  the  motor  ganglia  in  the  spinal 
cord.  It  alfo  probably  lessens  the  irritability  of  the  peripheral 
motor  nerves  and  voluntary  muscles. 

It  twji  lipcn  found  by  W.  Kiselew  llmi  Ihe  excitability  ot  tin-  molor  cvrebral 
corlpt  progrtitwively  dccreai*s  witli  progrentiively  increairing  doses  of  hydraatinine, 
although  it  never  entirely  diHniipmni;  and  that  Ihe  white  Hiibstainn!  of  thi?  bmin  U 
affected  eiintinrly  to  but  less  powerfully  than  the  gmy  luatter.  Kiaclew  luis  al»o 
confirmeil  Ihe  previoiia  obaervalion  of  Torcliunoff,  tlwl  the  alkaloid  arrests  or  greatly 
diminiHhL'i  lh(!  convulsive  attacks  in  npilpplie  giiinea-plgu.  It  Is  Further  wnrtliy  of 
remark  that  KiMcleu'.  in  a  few  cascH  of  hiiniHn  rpilepay,  obtained  favorable  results 
from  tlio  adniiniBtralion  ot  0.01  to  O.OS  grumroe  of  hydnistinine  four  times  a  day. 

II  »eeniH  at  present  donblfid  whether  there  is  or  in  not  an  early  Kloge  of  spinal 
excitement,  itinec  ArcliangeUky  alKrinH  lluit  there  is  inerease  of  suitceptibility  to 
touch  and  to  pain  in  the  frog  after  ainoll  doses,  while  Marfori  Htalea  that  there  is  no 
increase  of  the  redox  activity  at  any  time.  It  there  be  any  stage  ot  excitement,  It 
cannot  bo  well  pronounced.  It  is  affirmed  that  hydrastinine  is  the  natural  antag- 
onist of  strychnine,  and  Martori  osserts  that  the  paralysis  is  of  purely  central  origin. 
This,  liowever.  neems  to  he  incorrect,  for  not  only,  as  Archangelsky  found,  is  the 
exciljibilily  of  t)ic  voluntary  muscle  le«sened  by  (he  toxic  dose  ot  the  alkaloid,  but 
Dunge  luu  shown  iIulI  both  the  ])eripheral  nerves  and  the  muscle-librcs  were 
{lamlyzcd  by  a  Uh'oI  application  of  llie  liydrusliuine  solution. 

In  tlic  advftn'Td  puisoning  Ihe  respiratory  i-entre  scemB  to  show  the  depreasing 
influence  of  the  alkaloid,  and  hence  respiratory'  failure;  but  hero  again,  according 
to  Archangetaky,  especially  when  the  dose  has  not  been  too  hagB,  there  is  a  period 
of  primary  centric  stimulation. 

Circulation. — AU  observers  are  in  accord  in  stating  that  the  blood- 
pre-^tsure  is  increa.sed  by  the  large  dose  of  the  alkaloid.  The  increase 
appears  to  be  in  part  of  cardiac  itnd  in  part  of  vascular  ori^n. 
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Both  Mnrfori  Bad  Bunge,  in  experimenls  made  with  the  Williams  apparatus, 
(ound  iliac  the  systolk'  impulse  of  the  iaolatpd  frog's  heart  bpi'omes  abnormally 
atrong  under  llie  itillui^nce  oF  the  dnig.  and  tluil  the  uinount  of  the  heart 'h  nork  in 
distinctly  increased.  W.  W.  Wiilianm  concltides,  from  rather  inauHicieiit  experi- 
mental datJi,  that  the  rise  of  pressure  from  hydraatinine  is  ehiefiy  of  cardiac  origin. 
But  there  ia  evidence  that  there  occurs  also  a  contraction  of  the  veaaela,  which, 
according  to  Marfori,  may  become  so  great  ao  entirely  In  arrest  the  renal  secretion. 
As  the  result  of  elaborate  experiments  made  with  section  of  the  splanchnira  and  of 
tlie  spinal  cord,  .\rchongelBky  reoehcs  the  conclusion  that  the  con  true  I  ion  of  the 
vesseU  is  chiefly  of  peripheral  origin,*  although  there  is  at  the  mnie  lime  some 
fitimululion  of  the  vaso-motor  centren  in  Iho  Tiiediilla, — a  conclusiim  conconlanl 
with  Marfori 's  results. 

When  the  animmt  of  the  hydraatinine  has  not  been  too  large,  the  elevuted  arte- 
rial  presburc  gradually  returns  to  the  normal  (Bunge);  but  after  a,  fatal  divie  of  the 
alkaloid  a  pronounced  fall  of  pressure  finally  comes  on,  app»renlly  an  the  rewull 
of  the  paralyiiis  of  progressive  u,«pliyKia,  since  artificial  respiraiioti  nil!  bring  liaek 
the  pressure  to  the  normal  (Marforil:  further,  it  is  asserted  lij  variouM  olwerverB 
that  the  heart  is  finally  arrested  In  nystole,  so  that  it  would  seem  tliat  hydiaBtiniite 
dilTer^  from  hydrasline  in  not  being  a  cardiac  paralyzant  in  any  dose. 

Pupils. — Archangelsky  has  noted  that  one  to  two  drops  of  the 
ten-per-cent.  solution  of  a,  salt  of  hydrastinine  in  the  eye  will  produce 
a  dilatation  of  the  pupil,  which  reaches  its  ma.\iraum  in  two  to  three 
hours,  and  remains  twelve  to  fifteen  hours. 

Uterus. — The  effect  of  hydraatinine  upon  the  uterus  was  studied 
in  pregnant  and  puerperal  dogs,  cats,  and  rats  by  Archangelsky,  who 
found  that  it  produced  rhythmie  contractions,  independent  of  any 
vaao-motor  influence.'*,  apparently  by  .stimulation  of  tlie  uterine 
walls.  On  the  other  hand,  Bunge,  having  failed  in  two  experiments 
to  provoke  abortion  or  uterine  contractions  in  pregnant  animals  hy 
large  or  even  fatal  doses  of  tlie  alkaloid,  (jffimia  that  it  is  not  an 
ecbolic.  Nevertheless,  Kaber,  as  the  result  of  a  number  of  trials,  states 
that  hydrastinine  given  hy-podermictiUy  during  human  labor  very 
notably  increa.sea  the  force  and  length  of  the  uterine  contractions, 
...ausing  a  spasm  which  affects  all  portions  of  the  uterus,  and  which 
is  similar  in  character  to  that  provoked  by  ergot.  In  some  of  the 
case.1  there  was  uterine  tetanus,  lasting  as  long  as  fifteen  minutes. 
Faber  also  asserts  that  distinct  contractions  can  be  produced  in  the 
unimpregnated  womb. 

Therapeutics,— Hydrastinine  is  lised  in  medicine  chiefly  for 
those  complaints  for  which  it  was  originally  recommended  by  Faick, 
— namely,  menorrhagia,  metrorrhagia,  congestive  di/ajitenorrka^a .  and 
even  endometritis.  The  testimony  in  favor  of  its  arresting  uterine 
'  hemorrhage  in  all  forms  is,  on  the  whole,  very  consistent,  and  is 
abundant,  but  it  is  also  believed  by  many  gynecologists  to  have  some 
alterative  influence  upoti  the  niucoun  membrane  of  the  uterus.  It 
is  affirmed  by  some  gynecologists,  but  denied  by  others,  that  it  is 
an  active  oxytocic,  and  exerts  its  influence  upon  impregnated  and 


•The  &»FrtloD  of  Buntre,  tiiat  biHau»  in  heavily  cliloralinpd  flLniiTip.1J<  hydra*'tifime  fnils  to 
«lavalfl  the  prvnure,  therefore  i1  oeln  chietl>  upon  the  vik^o-iuutur  fr-nEri'.  ]>  a  iili'i  "eqyiUur.  An 
chlDrKj  Bfla  \i\toa  flie  whnLp  drru)Ai«jry  sppamtun,  Muxv<I^^0r,  tlan^e'p  uuu  eKpeniueula  ahov 
thai  Ilie  alJuloid  I««en3  Ihe  niu-  rtt  the  upleeo  by  oontmctiQB  ibe  blDod-vAveh. 
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ummpregnuted  wombs  largely  by  causing  musc-iJar  contractions. 
It  will  be  seen  that  the  range  of  its  usefulness  in  gj'necology  is  entirely 
similar  to  that  of  hydraatine;  it  has,  however,  acquired  popular 
favor  more  rapidly  and  decidedly  than  the  natural  alkaloid.  It  may 
possibly  be  more  effective  as  an  ecbolic,  but  its  superiority  probably 
lies  in  chief  part  in  its  being  distinctly  less  toxic  and  producing  cardiac 
stimulation  rather  than  cardiac  depression.  When  an  immediate 
impres.sion  i.s  de.sired,  the  sulphate  should  be  pven  hypodermically. 
When  a  prolonged  continuous  action  is  required,  it  may  be  admin- 
istered by  the  mouth.  The  results  obtained  by  Ki.selew  demand  a 
fair  trial  of  it  in  epilepsy.  Hydrastinine  has  some  value  as  a  suli- 
sidiary  cardiac  tonic;  it  does  not  belong  in  the  same  class  as  digitalis, 
but  its  tonic  influence  is  often  decidedly  helped  by  its  cardiac  action. 

nossTPii  ConTBX. — The  root  of  the  ordinary  cotton-plant,  Ihe  Goesypium 
herbaceum  and  olher  fuliivnled  species  of  (.'■ossypiuin,  ih  .said  to  be  u»od  by  the 
negroes  in  variouii  portions  of  the  Soutli  aa  an  abotiilaciriU,  and  Bouthellc,  a.i  long 
ago  as  1841,  afKrnied  tliat  it  has  medical  pruperlies  similar  to  those  of  ergot.  It 
has  not,  however,  come  into  genemi  use,  and  our  knowledge  of  its  griJiiertiisa  is  \-ery 
scanty  and  uncertain.  In  the  eicperimcDla  of  1.  C.  Martin  enormous  doses  produced 
heaviness  and  atupor  in  both  frogs  and  mammals,  but  did  not  cause  abortion  in 
pr^nant  guineu-pigH  or  rabbita:  On  the  contrary,  Mohr  produced  abortion  in  a 
eat  with  three  doaea  of  20  Co.  each  ot  the  fluidextract.  H.  I.  tlarrigues  has  found 
cotton-root  a  serviceable  agent  in  arresting  hemorrliuge  and  ainelioraling  (he  other 
symptoina  ot  utrrinc  ix)Iy|)oid  and  fibroid  lumnrs,  and  even  of  ulm'fie  cancer.  He 
ia-rists  tlial  the  commercial  rtuidexlract  la  inert  and  the  decoction  must  be  (realily 
prepared.  Tlie  oxytocic  dose  of  a  decoction  (tour  ounces  in  a  quart  of  water  boiled 
to  a  pint)  Li  stated  to  be  a  wine^Lasaful.  to  be  repeated  every  thirty  minutes  as  neces- 
gary.  The  remedy  has  also  been  employed  in  amttmrrhaa  and  in  dyamenorrkaa,  in 
which  discuses  from  three  to  live  grains  of  a  solid  aqueous  extract  liave  been  given 
three  times  a  day.  The  fluidexlracl  may  be  used  in  dones  of  a  fluidrachm  (4  C.c). 
Abaorbenl  Cotton  (fiossvpu'M  PuRiFicATiiii)  is  ordinary'  cotfun  wool  deprived  ot 
impurities  and  fatty  Dkatters.    It  is  used  nieclLsnically,  and  as  an  absorbent. 
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FAMILY  IX.— IRRITANTS  AND  COUNTER- 
IRRITANTS. 


IRRITANTS. 


In  the  treatment  of  diseases  of  the  skin  various  irritating  8ul>- 
atances  are  used  for  the  purpose  of  stimulating  the  nutritive  activity 
of  the  diseased  part.  The  most  important  of  these  drugs  are  noticed 
at  this  place. 

SoAP.^Under  the  name  of  Sapo  the  U.  S.  Pharmacopoeia  recog- 
nizes ordinary  white  caslUe  soap,  a  combination  made  between  olive 
oil  and  soda,  and  consisting  chiefly  of  a  mixture  of  sodium  oleate 
and  palmitate.  This  soap  is  entirely  free  from  irritant  properties, 
and  is  used  externally  as  a  detergent  and  sometimes  internally  in 
combination  with  laxatives  to  render  their  action  milder  and  perhaps 
more  effective. 

Soft  Soap  {Sapo  Mollis)  or  Green  soap,  as  it  was  formerly  called, 
is  made  by  the  action  of  potassium  hydroxide  upon  linseed  oil;  more 
potash  being  used  than  is  necessary  for  the  neutralization  of  the 
fatty  acids,  so  that  the  resulting  conibinution  is  not  only  strongly  de- 
tergent but  also  irritant,  and  even  mildly  ciiustic.  Formerly,  when 
vegetable  oils  contained  much  chlorophyll,  tliis  soap  had  a  distinct 
greenish  color,  but  as  now  prepared  it  is  a  brownish  or  yellowish 
semifluid  mass,  which  yields  u  nearly  clear  solution  with  five  times 
its  weight  of  hot  water.  It  is  u-sed  chiefly  in  the  treatment  of  eczema. 
It  destroys  fittty  matter  rapidly,  softens  down  exudation,  and 
markedly  affects  the  nutrition  of  the  skin. 

CHRY.SAiioui.v. — Under  the  name  of  Goa  Powder,  Araroba  or 
Ckrysaroba,  certain  powders  varying  from  fine  to  coarse  and  from 
light  yellow  to  dark  chocohite,  have  long  l>een  used  in  Brazil  and  the 
Kast  Indies,  l-'onnerly  supposed  to  be  the  product  of  certain  lichens. 
they  are  now  known  to  be  obtained  from  irregular  interspaces  in  the 
wood  of  the  Andira  Araroba,  a  large  Hrazilian  tree,  (loa  piiwder 
depends  for  its  activity  upon  chri/niirohln.  The  percentage  of  chry,-i- 
urobin  in  the  goii  pow<ler  varies  so  much  that  tlie  crude  drug  is  not 
recognized  in  tlic  I'.  S.  Phannacopa'ia. 

C'hrysarobin  *  is  an  odorless,  tasteless  powder,  when  first  obtained 
of  a  pale  orange  color,  but  darkening  on  exposure.    It  is  very  slightly 

■  Clir\'Mirohiii  mu-l  niiT  be  confnundeiL  with  aRjhrarobin,  &  diiiiinct  RuliHlaiire  pnxlijr«l  by 
Lwh^rmanii  frc.iil  sllMrm  IBrr.  d.  Chrm.  lit:.  ISSSI.  wliicll  W»)l  {Arrh.  f.  ,1.  (,V..  /'*!/».,  Iggi^ 
xkiij.)  ba.H  i>ruvcil  to  be  frva  from  poivoiioiu  pnlpertiBt. 
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soluble  in  t-old  water  or  alcohol,  but  is  freely  soluble  iu  alkaline 
solutions  and  in  hot  fats;  formerly  supposed  to  he  identical  with 
chrysophanie  auid,  chrysarobin  is  now  known  tn  be  a  distinct  neutral 
principle.  When  taken  internally  in  doses  of  from  six  to  eight  grains, 
it  produces  in  about  four  hours  repeated  vomiting,  sometimes  fol- 
lowed by  purging  (I.  A.  Thompson),  and  it  has  been  shown  by  Weyl 
to  be  an  active  irritant  poison. 

rnguenliim  CliryBBrobin   fC  per  rent.) , , .  .E!rt«miil  use. 

Chrysarobin  is  never  used  internally,  but  as  a  local  application 
in  various  skin  diseases  when  there  is  a  tendency  l.<i  e.\cess  of  dry 
exudation,  being  especially  effective  in  iinon'mtin. 

COUNTER-IRRITANTS. 

Almost  from  time  immemorial  physicians  have  believed  that 
morbid  processes  in  deep-seated  or  superficial  organs  could  be  modified 
by  irritations  artificially  induced  in  distant  parts.  To  the  drugs 
used  for  producing  these  remedial  irritations  the  name  of  revulsants, 
or  counter-irritants,  has  been  given,  tlie  process  being  culled  revul- 
sion, or  counter-irritation. 

The  question  its  to  the  manner  in  which  a  counter-irritant  acts  is 
essentially  distinct  from  the  question  whether  it  does  or  does  not  act. 
However  crude  and  uncertain  our  theories  may  l>e.  clinical  experience 
has  demonstrated  the  value  of  counter-irritants  in  various  internal 
conditions.  It  is  proved  beyond  cavil  that  internal  morbid  processes 
may  at  times  be  relieved  by  creating  external  irritalions. 

Our  present  explanations  of  the  way  in  which  counter-irritants 
act  are  certainly  not  satisfactory.  There  are  abundant  physiological 
proofs  demonstrating  the  connection  between  distant  organs  having 
no  apparent  anatomical  connections;  such  is  the  relation  Ijetween 
the  mammary  glands  and  the  uterus;  such  are  the  phenomena  of 
so-called  metastasis  seen  in  mumps,  gout,  and  other  constitutional 
di.'^orders.  in  which  the  development  of  a  new  irritation  is  accom- 
panied by  the  disappearance  of  one  already  existing.  FamiUar  exam- 
plea,  also,  may  be  found  in  the  paraplegias  sometimes  produced  by 
irritation  of  a  renal  calculus,  in  the  headache  of  gastric  irritation. 
in  the  shoulder-pain  of  diseased  liver,  and  in  the  amaurosis  or  epilep- 
tiform attacks  sometimes  caused  by  a  decayed  tooth.  In  the  well- 
known  experiment  of  Brown-S^quard  it  was  found  that  if  one  sciatic 
nerve  of  the  guinea-pig  be  cut  epileptic  attacks  may  l>e  produced 
Ity  gently  rubbing  the  back  of  the  ear  upon  the  same  side. 

One  commonly  offered  explanation  of  counter-irritation  is  that 
there  is  only  a  certain  amount  of  blood  in  the  body,  and  that  if  the 
blood  be  drawn  to  one  part  there  must  be  less  in  another  part.  Surely. 
however,  the  amount  of  blood  drawn  to  the  skin  by  a  mustard  plaster 
is  too  small  sensibly  to  affect  the  general  mass  in  the  body,  it  is 
more   probable   that   the   phenomena    of   counter-irritation   are   tlie 
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result  of  reflex  disturbances  of  the  vaso-motor  nerves  which  influence 
the  size  of  the  blood-vessels,  or  of  the  trophic  nerves  which  directly 
aifect  nutrition. 

It  is  of  great  practical  importance  to  know  where  the  counter- 
irritant  should  be  placed  to  aff'ect  moat  powerfully  any  given  internal 
organ.  We  have  no  thoroughly  scientific  experimental  knowledge 
as  to  this  matter,  but  it  has  been  clinically  demonstrated  that  the 
general  law  for  deep-seated  parts  is  that  the  revulsant  should  be  put 
directly  over  the  part.  When  a  superficial  action  is  desired,  other 
directions  are  needed.  We  are  indebted  to  Anstie  for  pointing  out 
what  appears  to  be  a  law,  or  at  least  a  good  working  rule  for  prac- 
tice,— namely,  that  when  a  superficial  part  supplied  by  the  anterior 
branches  of  a  spinal  nerve  is  to  be  affected,  the  counter-irritant  should 
be  placed  over  the  posterior  roots  of  the  nerve.  Not  only  can  obsti- 
nate neuralgia  often  be  relieved  by  this  reflex  action,  but  also  the 
inflammatory  changes  so  often  coincident  with  intercostal  neuralgia. 
The  law  seems  also  to  apply  to  cervical  nerves,  since  the  proper  posi- 
tion for  the  blister  in  trigeminal  neuralgia  is  back  of  the  ear  or  on  the 
nape  of  the  neck.* 

For  the  purposes  of  study,  counter-irritants  are  conveniently 
arranged  under  two  heads:  first,  tho,se  which  do  not  provoke  decided 
alterations  of  the  dermal  structure,  but  simply  cause  an  irritation 
which  soon  passes  away;  these  are  the  RubelactciUs:  second,  counter- 
irritants  which  produce  severe  structural  alterations.  In  the  latter 
class  belong  the  hot  iron,  the  issue,  the  seton,  and  other  destructive 
appliances,  and  ako  the  epispastics,  vesicatories,  or  more  colloquially 
blisters,  which  are  used  to  produce  that  peculiar  inflammation  of  the 
cuticle  with  an  outpouring  of  serum  commonly  known  as  the  blister. 

In  choosing  between  a  rubefacient  and  a  blister,  the  physician  is 
guided  by  the  character  of  the  disease  present  in  the  subject.  A  rube- 
facient causes  a  wide-spread,  intense  but  temporary,  irritation  and 
congestion  of  the  part,— an  irritation  which  for  the  moment  produces 
a  strong  influence,  but  leaves  no  permanent  impression  upon  the  nutri- 
tive acts  of  the  diseased  organ.  A  rubefacient  is  to  be  employed 
when  the  disease  is  functional, — when  there  is  only  a  nervous  disturb- 
ance or  a  congestion  to  be  dealt  with;  whereas  the  blister  is  useful 
when  inflammation  has  produced  permanent  change.  Very  frequently 
in  inflammatory  conditions,  however,  rubefacients  are  useful  to 
relieve  accompanying  congestion.  Thus,  in  a  pneumonia  the  rube- 
facient may  have  no  effect  upon  the  focus  of  the  disease,  but  may 
lie  very  serviceable  in  checking  a  wide-spread  collateral  congestion. 

To  the  careful  use  of  rubefacients  there  are  ."scarcely  any  contra- 
indications; some  caution  is,  however,  necessary  in  their  application. 
A  severe  internal  irritation  may  so  successfully  counter-irritato  against 

"  The  ■talpmejit  <if  A.  EhimnatpaLhBr  (t>ar.  Htbdomadairt,  Mov«uilwr.  1870).  Lhal  tlje  beat 
ronilts  of  raumcr-irrilHTiun  an  abtnmvd  by  Apptyibs  tb^  ?aunf«r-irnU.nl  upon  the  oppoflite  aids 
of  tba  body,  aq  as  t<r  b«  eiaoUy  tynunetriu]  witb  the  diaeiBed  part,  bu  Dover  lo  our  EDOwJdf^ 
bMD  coofinDCd. 
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the  external  counter-irritation  that  the  latter  has  for  the  time  being 
no  apparent  effect,  and  yet  really  exerta  a  disorganizing  influence. 
Thus,  a  mustard  plaster,  under  the  circuraRtancea  named,  may  at 
the  time  of  its  application  produce  no  pain  or  redness,  and  yet  twenty- 
four  hours  afterwards  disorganizing  inflammation  may  set  in  at  the 
seat  of  the  application.  When  there  is  severe  internal  irritation  the 
counter-irritant  should  always  be  removed  when  it  has  been  applied 
long  enough  to  endanger  violent  local  effects,  even  though  it  hu.s 
exerted  no  sensible  influence. 

There  is  one  use  of  rujjefacients  which  is  not  tliat  of  counter- 
irritation,  but  which  is  often  of  practical  importance.  An  irritation 
of  the  sensitive  nerve  in  tJie  normal  animal  produces  an  immediate 
vaso-motor  spasm,  and  in  certain  conditions  of  the  body  irritation 
of  the  mucous  membrane  or  of  the  skin  is  of  great  service  in  stimulat- 
ing respiration  or  circulation.  In  a  true  exhaustion  rubefacients 
are  of  very  little  value,  for  the  only  possible  source  of  absolute  in- 
crease of  power  to  the  system  is  in  food;  and  in  exhaustion  those 
stimulants  should  be  employed  which  increase  the  power  of  assimi- 
lating food.  For  this  reason,  external  irritants  are  useful  as  stimulants 
in  conditions  of  depression  rather  than  of  exhaustion.  Especially 
are  they  valuable  when  there  is  wide-spread  loss  of  functional  activity 
in  the  vaso-motor  system.  Such  conditions  of  depression,  with  vaso- 
motor weakness,  exist  in  acute  collapse  from  any  cause,  in  shock  fol- 
lowing injuries,  in  the  first  stage  of  pernicious  malarial  fever,  and  in 
other  cases  when  the  powers  of  the  system  are  seemingly  overwhelmed 
by  some  depressing  agency. 

BUstera  are  especially  useful  in  inflammations  of  serous  membranes, 
such  as  'pleuritis  and  peritonitis;  are  very  strongly  recommended  by 
some  practitioners  in  parenchymatous  inflammations,  such  as  pneu- 
monia; and  may  be  of  service  in  persistent  forms  of  nervous  irrita- 
tion, such  as  the  maniacal  delirium  of  fevers,  when  dependent  upon 
the  irritant  action  of  a  blood-poison,  and  not  upon  exhaustion.  The 
amount  of  serum  which  is  poured  out  from  a  blister  is  sometimes 
quite  large,  and  vesicants  have  been  even  employed  to  relieve  dropsy. 
In  general  dropsy  their  use  is  simply  unjustifiable;  but  in  local  drop- 
sies, as,  for  example,  serous  effusion  into  the  pleural  sac  or  into  the 
pericardium,  dependent  upon  local  inflammation,  they  often  do  good, 
not  only  by  affecting  favorably  the  disease-process,  but  also  by 
hastening  the  removal  of  tl>e  effusion. 

In  some  chronic  affections,  long-continued  severe  counter-irrita- 
tion is  required:  in  such  cases  a  blister  may  lie  "kept  open"  by  the 
use  of  stimulating  ointments,  such  as  the  mezereon  ointment.  In 
chronic  inflaiiunation  of  the  joints,  repeated  blistering  is  very  often 
of  service.  When  the  inflammatory  action  is  rheumatic,  in  our  experi- 
ence better  results  are  obtained  by  repeated  blistering  than  by 
keeping  a  blister  sore  by  means  of  irritants.  In  neuriiis,  whether 
rheumatic  or  otherwise,  blisters  are  often  of  .service:  they  should 
be  appUed  as  a  long  narrow  strip  along  the  course  of  the  nerve.    In 
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obstinate  local  neurcdgia,  very  mild  bliatering  over  the  seat  of  pain, 
or  in  accordance  with  Anstie's  law,  ia  sometimes  found  to  be 
advantageous, 

The  corUraindicatumt  to  the  use  of  blisters  are  high  arterial  and 
febrile  excitement  and  a  decided  want  of  vital  power.  In  the  former 
case,  the  irritating  influence  which  they  exert  upon  the  general  system 
may  increase  the  conetitutionai  disturbance  to  such  an  extent  as  to 
do  more  injury  than  any  local  benefit  derived  from  them  can  do 
good.  When  the  vitality  is  very  low,  blisters  may  give  rise  to  slough- 
ing ulcers,  which,  refusing  to  heal,  may  waste  very  seriously  the  already 
exhausted  system.  Hence,  in  all  acute  diseases  of  such  type  that  the 
nutritive  forces  are  exceedingly  depressed,  blisters  must  be  avoided, 
or  be  used  only  with  great  caution.  For  the  same  reason,  great  care 
must  be  exercised  in  their  employment  in  the  very  young  or  the  very 
aged.  Very  rarely  indeed  ts  a  blister  called  for  in  the  case  of  a  young 
infant,  and  if  it  be  employed  at  all,  it  should  be  allowed  to  remain  in 
contact  with  the  skin  only  long  enough  to  produce  slight  p^n  or 
redness,  and  the  complete  vesication  should  be  obtained  by  the  after- 
use  of  a  poultice. 

The  hot  iron  or  other  de«tr%ictive  counier-irritant  is  to  be  used  only 
in  cases  of  continuing  chronic  disease  with  structural  lesion.  At 
present,  neither  the  moxa  nor  the  issue  is  ever  employed  in  civilized 
countries;  the  seton  with  extreme  rareness.  The  actual  cautery, 
however,  affords  a  valuable  method  of  treating  chronic  Tteuriiis, 
chronic  meningitis,  cerebral  or  spinal,  and  various  forms  of  chronic 
artkrUis. 

EPISPASTICS. 

There  ure  various  substiince-i  which  are  capable  of  producing 
vesication,  but  the  only  one  in  urdiniiry  use  is  cantharides.  In  cases 
of  emergency  ammonia  is  sometimcH  employed.     (See  page  185.) 

CANTHARIDES. 

The  dried  bodies  of  the  Cantharis  vesicatoria  a  beetle  inhabiting 
Southern  Euro|>e.  S/xinish  flits  are  from  half  an  inch  to  nearly  an 
inch  ia  length  and  two  to  three  line.s  in  breadth,  and  have  a  large 
heart-shaped  head  and  brilliant  nietallic-groen  elytra,  or  wing-cases 
Their  udor  during  life  is  very  strong  and  fetid,  but  is  almost  entirely 
lost  in  lirying;  their  ta.'fte  is  urinous,  very  burning,  and  acrid.  When 
ground.  Simnish  Hies  afford  a  grayish-lirown  powder,  full  of  minute 
greenish  s])anglpH.  the  remain.'4  nf  the  feet,  head,  and  wing-cases. 
The  active  prineijile  of  cantharides  is  cantkaridin,  which  occurs  in 
white  cryiitaliinc  scales,  is  inodorous,  tasteless,  insoluble  in  water, 
nearly  so  in  cold  alcohol;  soluble  in  ether,  benzole,  the  oils,  and  also 
very  freely  so  in  chloroform.  Notwithstanding  the  insolubility  of 
pure  cantharidiii,  Spanish  flies  yield  their  virtues  to  alcohol  and 
to  water. 
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Official  PreparatkMSi 

Ceratum  Csntharidis External  u^. 

Ocdlodium  CanthaHdatuni Extenwl  use. 

Tinctura  Cantharidia  (10  per  cent.) I  to  2  minims  (0.06-0.12  O.i-.). 

The  plauier  although  not  ufRcial  is  the  nioKi  popular  pt«parat  ion  Tor  oxt«mal  iiae. 

Local  Action. — Absorfition  and  Elitiiinalion. — CanthariilcH  ia  very 
irritating,  and.  when  applied  tu  the  skin,  causes  at  firKt  rcditess,  witli 
burning,  then  free  vesication  and  severe  pain,  and,  if  the  contact  be 
longer  maintained,  deep  inflammation  and  sloughing.  Upon  the 
mucous  membranes  it  produces  a  no  less  intense  effect.  The  can- 
tharidin  is  rapidly  absorbed,  and  is  eliminated  unchanged  by  the 
kidneys. 

Therapeutics.— Cant h an dcs  is  employed  internally  a«  a  stimulant 
to  the  genito-tirinary  organs  in  chronic  inflammntion  and  in  aniens 
orrhaa.  When  cantharidcs  is  freely  urwd  externally  as  a  vesicant 
there  is  always  some  danger  of  the  al>siirption  of  a  sufficient  amount 
of  the  active  principle  for  .strangury  to  be  induced.  The  blister  should 
therefore  not  be  left  on  longer  than  is  absolutely  neces.snry,  and  in 
susceptible  persons  care  ha-s  to  he  exercised  in  its  use:  whenever 
active  irritation  of  the  kidneys  exists,  cantharidal  blisters  should  not 
be  applied.* 

Toxicology. — Toxic  da^e  of  cantharides  produces  in  a  few 
minutes  a  burning  pain  in  the  pharynx,  (['.sophagus,  ami  ii  sense  of 
stricture  in  the  throat,  soon  followed  by  epigiuttric  pain  and  vomiting, 
and  later,  in  the  majority  of  cases,  by  purging.  The  matters  vomited 
are  at  first  mucus,  showing,  if  the  drug  has  been  taken  in  ii  jiowder, 
little  greenish  specks  through  them;  then  bilious  and  finally  bloody. 
The  stools  arc  niucoUH,  then  fibrinous  and  bloody,  often  very  scanty 
but  exces.sively  numerous  and  their  paK-sugc  accompanied  by  great 
tenesmus.  In  most  cases  severe  salivation  is  dcvclo|>c<l  early  in  the 
poisoning,  fre(iuentiy  accompanied  by  great  swelling  of  the  salivary 
glands,  Ijurning  pain  in  the  gcnito-urinary  tract  with  conipicte  stran- 
gury as  a  characteri.xtic  symptom  of  the  i>oisoning.  Aching  pain  in 
the  back  and  frequent  micturition  indicate  a  commencing  uro-genitat 
irritation.  These  symptoms  increase  in  intensity  until  there  is  a 
constant,  irresistible  desire  to  urinate^  with  violent  tenesmus  of  the 
bladder,  and  yet  an  inability  to  pass  more  than  a  few  dro|)s  of  urine, 
which  is  albuminous,  and  not  rarely  blomiy.  In  some  cases  there  is 
a  violent  erotic  exiitcniCTit.  an  unquenchaide  lust,  ai-companicd  in 
man  liy  numerous  .seminal  emissions;  t  violent  priapism,  sw<;lling 
and  heat  of  the  organs,  and  e\on  severe  infianimalion  of  the  jiarts 
may  indicate  the  intensity  of  the  local  lu'iimi  of  the  pciismi;  soinctinics 
gangrene  ultimately  occurs.  Consciousness  and  genera]  power  arc 
often  long  preserved  when  the  local  symptoms  and  agony  arc  intense, 


*  In  ISUI  IJplirricli  mih'ocale'i  t}i«>  uv  i>(  niilli«rjtl»i  pa]|,i  in  li^i/ut,  jifitiiUU  kijiI  oriirr  Utnnit 
of  tubrrtular  dffmj*.    Hir,  thi^ury  -4  rht-ir  ariiim  wa^.  howvi-r.  vf-rv  irri|>n>h]ilpjr,  flji<l  tit*-  ]ji*-(hijii 

lua  *ti  pntjrrly  failn]  in  prai-rin-  Oiui  ii  i  n^r^-^try  litrr  h.  iti-  innri.  ilpaii  i*-1i-r  (>■«•  ciirKJiw 

ni^rr  1,1  \\vr  fntK  tNliln.ii  ..f  tin.  irv-iiTi..'  fitr  iliri<rrii;iii-'ii  rinir^rj^iiitr  Ji. 

t  ("a»>.  J... -I.,  •!.  I  '..>-■-    .1  -1.  I  I. lull,-,   ISTI. 
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but,  if  the  dose  have  been  large  enough,  sooner  or  later  collapHe  comes 
on,  with  the  usual  accompaiiiineiita,  and  the  prostration  deepens  into 
complete  powerleasness,  stupor,  coma,  and  finally  death.  In  some 
cases  violent  hydrophobic  dehrium  and  severe  tetanic  convulsions 
are  said  to  have  occurred  (Tardieu).  Paraplegia  has  been  noticed 
in  several  cases  by  Pall^:  it  wjis  probably  reflex  in  its  origin,  and  due 
to  the  intense  irritation  of  the  genito-uriuary  organs. 

In  animals,  citnthiiridcs  proiliiceH  very  uiucli  I  lie  wltiic  syitiploniH  aa  id  does  in 
man.  In  dogfl,  lu'cording  1o  the  experiinetiU  oC  Or(ila  and  of  lieuoptiil,  tlie  eyniptonm 
of  gaatro-inlCKtinal  inflBiiinial.ion  are  more  prominent  llian  llinse  of  irrilulion  of  the 
genito-unnary  tract.  It  lias  been  u.iserted  lliat  the  luck  of  erotic  excitement  in 
thene  eases  shown  (hat  the  niedirine  acts  differently  upon  nian  and  u[K>n  aniiiiuU, 
As  already  elated,  however,  erotic  deliritmi  is  very  often  alisent  in  fatal  poisoning 
in  man,  wliile  SehrofT  slates  tliat  len  drops  of  the  lincture  ot  c»ntharidea  will  fre- 
quently produce  great  sexual  excitement  in  man,  and  the  whole  drift  of  the  evidence 
in  that  libidinoUH  deaires  arc  ninch  more  likely  l«  \>e  caused  by  antoimts  of  Spanitili 
flies  but  Blightly  toxic  tWii  by  fatal  dosca.  Indeed,  the  irritation  cauiicd  by  tiie 
latter  would  seem  lo  be  loo  intense,  the  general  [icrliirbulion  too  great,  for  erotism 
to  Ije  induced.  There  appear  lo  be  the  same  differences  in  the  effects  of  different 
doses  of  the  drug  upon  animals.  Fatal  Uose.t  very  generally  do  not  excite  sexual 
desire;  but  a:hul.>artli  (quotfid  by  Hlill(5>  found  lliot  small  doHes  do  cause  evident 
salaciousnesa  and  irritation  of  the  genital  organs,  while,  according  to  HiLiemann, 
the  peasants  of  Northern  Clermany  habitually  give  cantliaridea  to  cows  when 
backward  in  coming  into  heat  at  Iha  proper  season. 

According  to  Cautieri,  toxic  doses  of  cantliarides  rapidly  lessen  blood -pressure 
and  the  force  of  the  cardiac  pkilsationa,  but  markedly  increase  the  pulse-rate. 

Cautieri  found  in  animals  killed  with  cantharides  marked  hyper- 
emia of  the  brain  and  spinal  cord,  and  nephritis;  Gallippe  noted 
inflammation  of  the  alimentary  canal,  kidneys,  and  bladder. 

The  minimum  fatal  dose  of  cantharidea  is  not  certainly  determined, 
and  probably  varie.'i  very  much.  According  to  Stills,  twenty-four 
grains  of  the  powder,  taken  in  two  doses,  have  caused  fatal  abortion, 
iind  an  ounce  of  the  tincture  has  destroyed  life  after  the  lapse  of  a 
fortnight.  After  death,  intense  itijection,  swelling,  patches  of  exuda- 
tion, loss  of  epithelium,  and  other  results  of  inflammation  are  found 
along  the  whole  tract  of  the  alimentary  canal;  intense  hyj.wreniia 
of  the  kidneys,  with  contraction  and  congestion  of  the  bladder,  also 
Usually  exists.  According  to  the  experiments  of  Aufrecht,  all  the 
forms  of  nephritis  may  be  produced  by  cantharidin,  but  it  is  probable 
that  in  most  cases  of  poisoning  the  first  change  is  exudation  of  the 
white  blood -corpuscles,  rapidly  followed  by  a  desquamative  nephritis, 
with  profound  alteration  in  the  glomerulcs  (see  Ida  Elin-schoff). 

There  is  no  known  antidote  to  cantharides,  and  the  treatment 
of  the  poisoning  must  be  conducted  upon  general  principles.  The 
stomach  should  be  washed  out  repeatedly  and  freely  by  large  draughts 
of  warm  water,  aided  by  the  stomach-pump  or  tube,  or  by  a  stimulat- 
ing emetic  if  the  stomach-pump  be  not  at  hand.  Large  quantities 
of  mucilaginous  or  albuminous  drinks  should  be  taken;  and  all  oily 
substances  should  be  avoided,  as  favoring  the  solution,  and  conse- 
quently   the    absorption,   of   the   poison.     Opium  should   be  freely 
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exhibited,  especially  by  the  rectum,  to  allay  pain  and  reheve  the  stran- 
gury. For  the  latter  purpose  warm  sitz-baths  or  general  baths  should 
be  employed.  In  some  cases  leeches  to  the  epigastrium  are  advisable. 
When  the  suffering  is  very  intense,  the  cautious  use  of  anesthetics 
is  not  only  justifiable,  but  imperative. 

Administration. — For  blistering,  the  Canlharides  Cerate  is  best 
spread  upon  sticking-plaster  in  such  a  "way  as  to  leave  a  margin  about 
an  inch  in  width,  which  shall  adhere  to  the  skin  and  hold  the  plaster 
in  its  place.  In  order  for  a  blister  to  "draw"  thoroughly,  it  usually 
has  to  be  left  on  some  eight  hours;  but  in  most  coses  the  same  result 
can  be  achieved  with  less  suffering  by  allowing  the  blister  to  remain 
only  five  or  six  hours,  or  until  decided  redness  and  sUght  vesication 
have  been  induced,  and  then  applying  a  flaxseed  poultice.  In  cer- 
tain locahties  vesication  requires  »  much  longer  apphcation  than  that 
just  spoken  of;  thus,  upon  the  shaved  scalp  a  blister  will  rarely  act 
efficiently  in  less  than  twelve  hours,  and  often  not  in  that  time.  In 
maniacs,  in  the  delirious  sick,  in  children,  and  in  other  unruly  patients 
it  is  often  necessary  to  put  on  a  blister  in  such  a  way  that  the  sick 
person  has  no  control  over  it.  For  this  purpose  the  Cantkaridal 
Collodion  *  may  be  used.  It  is  ordinary  collodion  impregnated  with 
cantharidin,  and  on  evaporation  leaves  an  adhesive  blistering  film: 
two  or  three  coats  of  it  should  be  applied  by  means  of  a  camel's-hair 
brush.  When  there  is  any  especial  danger  to  l>e  feared  from  absorption 
of  the  active  principle,  the  use  of  the  poultice,  after  a  brief  apphcation 
of  the  blister  as  described  above,  should  always  be  practised. 
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RUBEFACIENTS. 
MUSTARD. 

The  U.  S.  Pharmacopteia  recognizes  two  forms  of  mustard:  White 
mustard  (sinapia  alba),  the  seeds  of  ISinsipis  alba,  and  as  black  mustard 
(sinapis  nigra)  the  seeds  of  Brassica  nigra.  Uoth  of  the.se  plants  are 
European  crucifera  cultivated  in  the  temperate  regions  of  the  world. 

Black  Mustard  yields  on  distillation  a  volatile  oil,  which  does  not 
pre-exist  in  the  seeds,  but  is  formed  by  the  decomposition  of  sinigrin 
or  potassium  myronale  in  the  presence  of  emulsin.  The  volalUe  oil  of 
mustard  ia  a  colorless  or  yellowish  fluid,  of  an  intensely  pungent, 
or  corrosive,  odor  and  taste.  A  momentary  contact  with  it  suffices 
to  redden  and  blister  the  skin,  and  mucous  membranes  are  said  to 
be  rapidly  destroyed  by  its  vapors. 

White  Mustard  contains  sinalbin,  which  in  the  pre.sence  of  water 
and  emulsin  forms  acrinyl  sulphocyanaie,  an  oily,  non-volatile,  very 
acrid  substance,  upon  which  the  activity  of  white  mustard  depends. 
Official  Preparations: 

Charts  Sinapia  [Muatard  leaves] External  use. 

Oleum  Sinapia  Volatile External  use. 
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Therapeutics. — Mustard  affords  &  most  excellent  material 
for  the  practice  of  mild  revulmon.  One  advantage  it  possesHes  is  the 
ease  with  which  it  can  be  controlled,  all  grades  of  action,  from  the 
mildest  impression  up  to  severe  blistering,  being  at  the  will  of  the 
practitioner.  It  should  be  remembered,  however,  that  the  blister 
jiroduced  by  it  discharges  but  little,  and  is  exceedingly  sore  and 
painful,  as  well  as  very  slow  and  difficult  of  healing:  so  that,  as  an 
opispastic,  raustard  is  in  every  way  inferior  to  cantharides,  and  should 
not  be  employed.  The  black  mustard  is  much  stronger  than  the 
white,  and  must  usually  be  diluted  at  least  one-half  (by  the  addition 
of  flour  or  of  flaxseed  meal).  The  white  variety  may  sometimes  be 
employed  pure,  but  generally  it  also  should  be  reduced  in  strength. 

In  many  cases  it  is  desirable  to  maintMn  for  hours  a  mild,  equable 
counter-irritant  impression,  and  this  may  be  done  by  adding  from 
one  to  three  teaspoonfuls  of  mustard,  more  or  less,  to  a  poultice  of 
flaxseed.  A  mustard  poultice  (half-and-half  black  mustard,  three 
I)arta  to  one  of  white  mustard  and  flour)  may  generally  be  left  on 
from  twenty  minutes  to  half  an  hour  without  danger  of  blistering. 
Weaker  preparations  may  be  used  longer. 

A  niuHtard  plaster  may  be  prepared  Uke  an  ordinary  poultice;  but  a  very  con- 
venient method  U  to  take  a  newspaper  Toldcd  to  a  little  larger  than  the  desired  siae, 
and  tear  open  the  front  pie<¥  oo  that  il  ran  be  folded  back  like  a  flap,  leftving  one 
edge  allaolied;  next,  to  Hpread  upon  the  thirk  portion  the  mustard,  leaving  the 
edgeri  [ree,  and  then  to  close  the  flap  upon  it  and  fold  the  edges  back  to  the  desired 
shape:  when  done  with,  this  plaster  can  le  thrown  away,  and  no  ragi  are  lost. 
The  nitiHtard  draws  well  through  the  single  layer  of  newspaper  covering  it,  and  is, 
wc  think.  Icwi  likely  lo  leave  troublesome  afler-dorencsa  than  when  employed  in  the 
UHUnl  manner. 

A  Nilintaotory  cinmler-irriiiinl  ai'iilirjiliiin  nmy  also  lie  made  hy  saturating  a 
piece  of  lint  or  oiinlun  flnniicl  in  ii  two  In  four  per  rent,  alcoholic  solution  of  the 
volatile  oil  of  mustiinl.  applying  it  in  ihc  simie  way  as  an  orrlinarj'  muxl&rd  plaster. 

('.\i'si<|-M  iitu!  Ihn  nirnmjrr  apirrx  afford  excellent  materials  for 
ruljcfaction.  Cayenne  [leplier  is  n(';irly  a.s  strimg  its  mustard,  but  is 
much  less  pleasant  to  handle,  tin  account  of  the  readiness  with  which 
it  is  diffused,  and  is  much  less  frequently  employed.  Sfx'ce-plasters 
are  useful  when  it  is  desired  to  make  a  steady,  continuous  mild 
impression,  an  in  certain  abdominal  complaints. 

Spice- plasters  may  be  made  by  Ihc  apolhci'an.-  l>y  means  of  the  following  recipe. 
Take  of  |iomlprcd  ginger,  Si'i  powdered  cloves  and  riiimini<m,  each,  Ji;  Cayenne 
pcpjier.  iiii;  linciurc  of  Ringer,  fi^iw;  Imncv.  i[.  s.  ;  mix  the  powdern,  add  the  line- 
lure,  :init  sulhcienl  honey  In  make  of  pni|ier  cDnHistencc  for  ji  nfiff  calaplosm.  The 
ilomeslir  spirc-pLiHlcrs  are  much  more  clcganl  and  cleanly  llian  tho«e  made  on  Ihc 
alwve  pLin,  'I'hey  are  to  lie  prepared  as  folloiis,  'I'ake  e<)ual  jmrts  of  ground  ginger, 
clove.-<,  eimiainiin,  and  allspice,  and  one-fourth  part  of  t'ayenne  pepper,  and  llior- 
"Ughly  mix  them;  Ihcn  put  the  resulting  dry  powder  into  a  previously  prepared 
flannel  hag  of  Ihe  desired  siic,  distribute  the  powder  etiuably  through  the  latter, 
and  quilt  it  in.^i.e.,  run  lines  of  stitching  across  the  liag,  so  as  to  confine  tlie  pow- 
der in  liule  compart  mcnln:  when  using,  moisten  thoroughly  with  common  whisky 
or  with  alcohol,  A  plan  whieh  has  Beemml  to  us  still  more  pleasanl  is  lo  put  two 
ounces  of  uiujr-iun-l  ginger,  an  ounce  of  unground  cloves,  cinnamon,  and  chilliea, 


or  African  peppers,  in  ik  piot  boitle,  and  pour  whiaky  upon  them.  Attcr  this  bae 
fiWwd  awhile,  the  liquor  is  to  be  put  uponu  piece  o(  flannel  of  the  proporaiiw,  and  the 
lallcr  is  to  be  bid  upon  the  part  and  eovcreii  willi  a  larger  piece  of  oiled  silk,  or 
else  a  piece  of  rspongiopiliii  may  he  employed.  K  the  stren^h  of  llie  prupamtion 
is  too  great,  it  ran  readily  be  reduced  by  dilution:  if  it  is  too  little,  it  can  sb  readily 
be  ineressed  by  adding  more  of  the  spii^s,  especially  of  the  peppers.  In  many 
cafies,  when  (he  lendomcss  is  very  great,  ths  weight  of  the  apice-plaster  \e  objeeWd 
to.     Under  these  circumstances  the  suhetitute  here  proposed  is  especially  valuable. 

ARNICA. 

The  Arnica  mnntanft  is  a  perennial  composite,  native  of  Northern 
Europe  and  Asia,  and  said  also  to  be  found  in  the  Northwestern 
United  States.  The  yellow  flowers  which  are  the  only  portion  of  the 
plant  now  recognized  have  about  fourteen  striated  ligulate  triden- 
tale  florets  in  the  ray.  twice  iw  long  as  the  disk,  which  conaiata  of 
nunierouw  tubular  fioretw.  Of  it-i  two  alkaloids,  arnicine  and  cytisine,* 
the  latter  is  said  tn  be  itlonticiil  with  the  active  principle  of  the 
laburnum  (('utisiis  lahiirnum). 

Physiological  Action. — Locally,  arnica  i.s  .-itimulating,  and, 
if  in  suHicicnt  strength,  decidedly  irritating.  Upon  some  skina  the 
tincture  acts  even  violently,  rapidly  developing  an  acute  eczeniatous 
infiamination  of  the  upiicr  dermal  layers,  as  manifested  by  hyperemia, 
papules,  vesicles,  excoriations,  crusts,  and  scales  in  regular  sequence. 

Neither  the  pymptoms  of  poisoning  by  arnica  nor  its  physiological 
action  are  well  made  out. 

According  t<i  H.  A.  Hare,  arnica  in  dogs  increases  the  activity  of 
the  cardio-inhibitory  mechaiiisni  and  also  has  a  slight  stimulant 
influence  upon  the  heart.  After  large  doses  the  pneumogastric  nerveti 
are  paralyzed,  the  arterial  pressure  remaining  near  the  normal. 
Stillc  has  noted  the  same  effects  in  man,  namely,  an  increase  of  the 
cardiac  action,  and  the  respiration,  elevation  of  the  skin  temperature 
and  greater  secretion  of  perspiration  and  urine.  On  the  other  hand. 
Balding  asserts  that  the  drug  acta  as  an  arterial  depres.sant. 

The  symptoms  of  poisoning  seem  strangely  to  vary  between  those 
of  a  violent  gastro-intestinal  irritant  and  those  of  a  narcotic  poison. 

Thus,  in  a  woman,  two  cups  of  a  strong  infusion  produced  violent  gastro-int^B- 
linal  irritaiiun,  as  shown  by  vomiting  and  ciioleraic  diarrhipa,  reduction  of  the 
pulse  to  60,  and  tinftUy  collapse.  In  Barbier's  case  (quoted  hy  Stills),  an  infusion 
of  eighty  grains  of  the  flowere  caused  giddiness  and  intense  muscular  weakneaa, 
with  B[>asmadic  movements  of  the  limlie.  In  another,  not  fatal,  case,  according  to  the 
■talemenl  of  the  patient,  an  ounce  of  the  tincture  did  not  produce  any  symptoniB 
(or  eiglil  hours,  when  approaching  coUapec,  diluted,  immovable  pupib,  with  a  colfl, 
dry  skin  and  a  feeble  fluttering  puke,  rapidly  supervened  upon  an  intense  epi- 
gastric pain,  which  was  increased  by  preaaure.  In  a  not  faiiil  ease  reported  by  W.  A. 
Thorn,  tour  hours  after  ingestion  of  a  fluidoiuice  of  n  tincture  by  a  young  man,  the 
pulse  was   100.   full  and  strong,  the  temperature  norma),   ijisensibiiity  complete, 


"  J.  1..  Pravort  an']  Piiul  Binet  Hnil  Ihat  rylitinr  is  u  ponprful  ceiilric  fmolir,  which  in  liui{« 
J  ilotes  pHKlyicn  K\ie  nkulor  nerve»-     Tin  Jirecl  nclioii  ujuMi  ilip  cifciilaTlun  ia  vrry  slL^hl;    Lujuo 
doflcA  c&use  s  Kr»JuiJ  lowehn^t  of  anvrial  prp»urp  untl  dcnih  by  rtnrNjrolory  pnraly^ia  {Ittvut  Mid, 
I  Jt  la  Sitiar  Ram.,  vii.  niid  viu..  1887;   nx  aim  11.  Kail liwi Howie i,  Therim.  JXirpal,  18ST). 
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conjunctiva  knestbetic,  reepii&tione  18  per  minute,  no  vomiting  or  purging.  Twelve 
houiB  later  the  pAtieDt  beoune  wildly  delirious;  the  next  day  be  suSered  from 
burning  pain  in  tbe  abdomen,  diarrhcEa,  and  free  diuresis. 

Therapeutics. — In  the  present  state  of  our  knowledge,  the 
internal  use  of  arnica  is  experimental.  Externally  it  is  employed  as 
a  stimulant  application  in  bruiaes  and  sprains,  generally  in  the  form 
of  tincture  (Tinctdra  Arnica — twenty  per  cent.),  which  may  be 
applied  pure.  Sometimes  fomentations  of  the  flowers  are  employed. 
Its  property  of  occasionally  producing  intense  dermal  irritation  should 
be  borne  in  mind. 

Burgundy  Pitch  was  formerly  official.  It  is  a  concrete  juice 
obtained  by  wounding  the  Abies  exceba,  or  Norway  spruce, — lofty 
forest  trees  of  Middle  and  Northern  Europe, — melting  the  product 
of  the  exudation  with  hot  water,  and  straining.  It  is  hard,  opaque, 
brittle,  of  a  feeble  terebinthinate  odor  and  taste,  and  contains  resin 
and  a  minute  amount  of  volatile  oil.  It  is  a  mild  rubefacient,  which, 
in  the  form  of  plaster,  may  be  kept  applied  for  a  long  time  in  chronic 
bronchitis  and  in  rheumatic  ajfections  of  the  trunkal  muscles.  The 
plaster  contuns  fifteen  per  cent,  of  wax.  The  Warming  Plaster 
contains  one  part  of  cantharides  cerate  to  twelve  parts  of  Bur^ndy 
pitch,  and  is  a  very  decided  counter-irritant  whose  prolonged  use 
will  sometimes  blister. 

Carbox  Disulpride. — Carbon  Bis^phtde  is  a  clear,  colorless, 
highly  refractive,  very  volatile  liquid,  of  a  strong,  disagreeable  odor 
and  a  sharp  aromatic  taste.  It  is  verj'  much  used  in  the  arts  as  a 
solvent,  and  is  an  active  poison,  half  an  ounce  of  it  ha^ng  produced 
death,  preceded  by  coma,  with  collapse  and  abohtion  of  reflexes. 
It  has  not  been  used  as  an  internal  remedy,  but  has  been  employed 
as  a  counter-irritant  and  local  anesthetic  for  the  relief  of  focal,  facial, 
and  other  neuralgias.  A  small  dossil  of  cotton,  saturated  with  the 
drug,  should  be  placed  on  the  part  and  covered  with  wax  paper;  or 
better,  a  wide-mouthed  bottle  containing  the  disulphide  and  cotton 
may  be  inverted  upon  the  part  for  a  few  minutes.  Even  the 
counter-irritant  use  of  carbon  disulphide  is  not  to  be  encouraged. 
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FAMILY  X.— ESCHAROTICS. 


EscHARnncs  are  drugs  which  are  used  to  destroy  diseased  or 
sound  tissue.  Many  of  them  exert  &  purely  chemical  influence,  while 
others  seem  to  destroy  life  hy  directly  affecting  the  vitality  of  the 
part,  and  are  said  to  act  dyimmically.  Those  which  act  chemically 
do  so  in  Beveral  ways:  some,  like  bromine,  probably  produce  an 
intense  corrosive  oxidation,  while  others,  like  sulphuric  acid,  abstract 
the  water. 

E.-icharotics  are  used  for  various  purposes.  Formerly  (hey  were 
employed  to  open  abscesses;  but  in  the  very  few  Kiuta  in  which  the 
knife  is  not  allowable,  aspiration  usually  affords  a  superior  and  safer 
method.  They  are  constantly  applied  to  destroy  unsound,  harmful 
tissues  and  growths.  Thua,  they  are  used  to  remove  the  specific 
tis.siie  of  a  chancrr.  or  to  kill  a  malignant  or  scmi-malu/niiiU  lumor. 
Another  purpose  which  they  fulfil  is  the  destruction  of  jwisoned 
wounds.  In  these  cases  they  may  in  some  instances  destroy  the  poison 
itself,  but  at  other  times  they  simply  prevent  the  absorption  of  the 
toxic  agent  by  putting  an  end  to  the  life-actions  of  the  tissue  contain- 
ing it.  It  is  hardly  necessary  to  mention  all  the  various  eases  in  which 
caustics  are  employed  to  overcome  the  effects  of  poisoned  wounds. 
Hifdropkabia  is  a  perfectly  uncontrollable  disea.se;  but  the  thorough 
destruction  of  the  wounded  tis.sue  at  any  time  Ixiforc  the  manifesta- 
tion of  the  symptoms  will  probably  prevent  its  occurrence,  as  it 
certainly  will  if  [wrformcd  early.  In  jnaligmnit  jiuslulc,  life  dejiends 
upon  the  free  early  use  of  escharotics.  Escharotics  are  employed 
to  produce  ulcerations  which  shall  be  the  bases  of  issues;  also,  by 
destroying  the  exuberant  granulations  or  the  indolent  surfaces  of 
ulcers,  to  remove  at  the  same  time  diseased  tissue,  afford  protection 
to  the  parts  below  by  forming  an  impermeable  surface,  and  exert 
such  alterative  action  upon  the  part  as  shall  modify  for  good  the 
life-processes. 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the 
object  to  be  attained.  When  large  tumors  are  to  lie  killed,  or  when  it 
is  all-important  completely  to  destroy  a  poisoned  wound,  a  powerful 
deep-reaching  eacharotic  must  be  employed;  but  when  the  .surface 
of  an  ulcer  is  to  be  filmed  over,  a  caustic  which  acts  superficially 
and  forms  a  dense  albuminous  coating,  as  does  silver  nitrate,  is 
to  be  chosen. 

An  observation  of  N.  A.  Randolph  and  S.  G.  Dixon  indicates  that 
the  pain  produced  by  a  caustic  may  be  almost  nullified  by  the  use  of 
cocaine.     They  find  that  the  saturated  solution  of  cocaine  in  nitric 
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acid  acta  as  powerfully  as  nitric  add,  although  much  more  slowly, 
and  that  the  only  sensation  experienced  during  the  production  of 
even  a  deep  eschar  is  a,  slight  pricklins- 

All  of  the  more  powerful  of  the  escharoticfi.  when  taken  inter- 
nally in  sufficient  amount,  act  as  violent  corrosive  poisons,  producing 
agonizing  pain  in  the  osaophagus  and  hypogaatrium,  violent  bloody 
vomiting,  often  purging  of  similar  character,  and  finally  collapse, 
deepening  into  death,  which  is  sometimes  preceded  by  convulsions. 
When  the  dose  is  not  so  large,  the  patient  may  rally  from  the  imme- 
diate effects  of  the  poison,  to  succumb  finally  to  the  local  lesions 
produced,  or  to  struggle  through  a  protracted  convalescence  to 
health,  perhaps  only  to  die  years  afterwards  from  organic  stricture, 
caused  by  the  ulcerations  of  the  cesophngus  or  other  digestive  tubes. 
The  first  indication  in  poisoning  by  one  of  these  substances  is  to 
neutralize  or  chemically  antidote  the  poi.'ion:  with  the  alkalies, 
ililute  acid,  generally  convenient  in  the  form  of  vinegar;  with  the 
acids,  alkalies,  usually  at  hand  in  the  shape  of  whitcwa.sh  or  of  soap; 
wilh  otlier  poisons,  specific  antidotes.  Opium  should  always  be 
freely  given,  and  the  symptoms  during  and  after  the  first  poisoning 
be  treated  as  they  arise. 

Potassium  Hydroxidk. — When  potassium  hydroxide  is  placed 
upon  the  skin  it  soon  melts,  and,  as  it  does  so,  gives  rise  to  a  pain 
which  increases  until  it  Iwtomea  very  intense,  and  continues  until 
the  power  of  tJie  alkali  is  so  diminished  that  it  can  no  longer  reach 
through  the  tissue  it  has  killed  to  the  sound  flesh  below.  Under 
the  action  of  the  escharotic  the  skin  becomes  of  a  dirty  ashen-gray, 
and  finally  a  slough  is  fnrnied,  with  inflammation  of  the  surrounding 
parts,  and  ulceration  ami  detachment  of  the  dead  tissue  in  from  six 
to  ten  days.  The  )>ota.'^h  apiJcars  to  act  chiefly  by  abstracting  the 
water,  and.  to  some  extent,  by  comiiining  with  the  fatty  and  other 
portions  of  the  ti.ssues.  Its  slough  lieing  perfectly  permeable,  and  its 
power  lieing  but  slowly  expended  by  its  own  action,  potassium 
hydroxide  is  one  of  Hie  most  thorough  of  the  escharotica:  it  is,  there- 
fore, to  be  preferred  when  a  very  deep  and  decided  influence  is 
required,  as  after  the  bite  of  a  rabid  dog.  It  is  somewhat  uncontrollable 
in  its  action,  and  requires  care  in  its  use.  The  best  method  of  appli- 
cation is  as  follows.  Take  a  piece  cf  thick  adhesive  plaster,  and  cut 
a  hole  in  it  of  such  size  that,  when  the  piece  is  warmed  and  proijerly 
placed  upon  the  skin,  the  part  to  lie  acted  upon  will  be  exposed  while 
all  around  it  will  be  i>rotccled.  Then  apply  the  pla.4ter,  and  grease 
the  outer  surface  of  it,  without  alh)V.-ing  any  of  the  oil  to  come  in 
Contact  with  the  exposeil  central  skin.  Then  lay  the  caustic  potash 
upon  the  latter,  and,  when  the  action  is  believed  to  have  extended 
deep  enough,  wash  the  part  with  dilute  vinegar- 

ViKXNA  pASTF,  a  grayish- while  powder,  composed  of  equal 
amounts  uf  potassium  liydro.\ide  and  caustic — i.e.,  unslacked — lime. 
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It  is  not  so  active  as  caustir  potash,  Lut  is  less  likely  to  spread  and 
diffuse  itself.  !t  is  to  lie  mixed  witli  sufficient  alcohol  to  form  a 
paste,  and  then  applied  like  caustic  potitsh. 

Piedognel  nffirms  thnt  Ihia  caiislic  may  be  rendered  nearly  or  entirely  painless 
by  mixing  one  part  oF  niorpliini*  byilrotlilorjdc  wt(h  lliree  parts  of  the  puwder.  and 
(hen  liy  the  ttddition  of  cliloroforni  forming  a.  pnst«  that  may  be  spread  upon  lead 
plaster  and  so  applied.  In  five  miniiles  the  akin  under  the  upplicm ion  befonien  of 
a  dead-whi1«  color,  and  at  the  end  of  fifteen  Tiiinii'eH  h  Ijrowii  and  rarlionized.  If 
tlie  application  be  persisted  in.  the  thickness  of  the  eschar  will  Ijecorne  finally  alwut 
eiiu&l  io  that  of  the  layer  of  the  patile  einployed,  Coi'aiiic  wiiiilil  pniiiiilily  be  more 
elfiejent  in  preventing  pain  thun  the  morphine. 

.\rhf.nic  Trioxide.^As  a  caustic,  arsenic  is  energetic  and 
powerful,  but  somewliat  sluw,  and  causes  intense  paJn,  with  violent 
intlammation  of  the  neighboring  part^.  It  is  .stated  to  affect  more 
rapidly  morbid  than  normal  structures,  and  is  especially  used  for  the 
destruction  of  malignant  growths.  It  appears  to  act  chiefly  upon 
the  vitality  of  the  part,  acting,  when  sufficiently  diluted,  as  a  powerful 
irritant,  and  when  in  a  concentrated  form  producing  an  irritation  so 
int-ense  that  life  cannot  endure  it.  Hence,  probably,  the  reason  of 
its  affecting  more  rapidly  morbid  growths,  which  have  a  Imver  vitality 
than  sound  tissues, 

Tlie  great  objection  to  the  employment  of  arsenic  is  the  posnibilily 
of  its  absorption  in  suflicient  amount  to  cause  constitutional  sym]J- 
toms:  even  death  has  resulted  from  its  external  use.  Since  alworp- 
tion  takes  place  much  more  rapidly  in  a  healthy  than  in  iiii  intensely 
inflamed  or  a  dead  tissue,  whenever  arsenic  is  employed  as  a  caustic 
it  should  be  used  so  freely  aa  to  kill  the  lisauea  rapidlj',  and  under  «o 
circumstances  should  it  Ije  applied  to  a  fresh  wound.  Used  in  any 
way.  arsenic  is  a  hazardous  caustic,  and  it  ought  to  be  employed 
only  with  the  knowledge  and  distinct  remembrance  of  this  fact. 
Cancer,  and  perhaps  some  forms  of  senii-ntalignant  ulceration,  such 
as  lupus,  appear  to  lie  the  only  diseases  which  justify  its  use. 

There  is  no  reason  for  beheving  that  any  of  the  almost  innumerable 
substances  which  have  been  proposed  as  a  basis  for  arsenous  pastes 
possess  peculiar  advantages:  the  only  needful  direction  is  to  mix  the 
caustic  with  from  eight  to  ten  times  its  bulk  of  inert  material  of  such 
a  nature  as  to  make  either  an  ointment  or  a  paste,  and  to  allow  this 
to  remain  on  the  part  fur  from  eighteen  to  twenty-four  hours. 

Zinc  Chloride.— Zinc  Chloride  occurs  in  broken  fragments  of 
a  grattsh- white  color,  or  as  a  white  or  nearly  white  granular  powder, 
translucent  and  waxy  in  appearance,  of  an  acrid  corrosive,  or,  when 
diluted,  acrid  astringent,  metallic  taste.  It  is  extremely  deliquescent, 
fusible,  volatiliiittble  at  a  high  temperature,  and  very  soluble  in  both 
water  and  alcohol.  Zinc  chloride  is  a  very  powerful  caustic,  pro- 
ducing, when  applied  in  a  concentrated  form,  intense  pain  lasting 
from  six  to  eight  hours,  and  a  whitish  eschar,  which  usually  separatee 
in  from  six  to  twelve  days.     Its  penetrating  powers  are  a  little  less, 
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and  its  action  more  readily  controlled,  than  is  that  of  potash;  its 
absorption  does  not  endanger  life,  as  is  the  case  nith  arsenic  trioxide; 
and  it  leaves  a  slough  which  is  free  from  odor. 

Canquoin's  Paste  is  made  by  mixing  zinc  chloride  with  flour  and 
water.  The  strength  varies  according  to  the  purpose,  the  weakest  paste 
containing  only  one  part  of  the  caustic  in  six  parts;  the  strongest,  one 
part  in  three.  When  used,  ten  or  fifteen  drops  of  water  are  added  to 
the  paste,  which  is  applied  in  layers,  successive  applications  being 
required  when  a  large  tumor  is  to  be  destroyed.  Anhydrous  calcium 
sulphate  has  been  especially  commended  by  A.  Ure,  as  forming  a 
drier  pa.'^te  with  the  escharotic  and  limiting  its  action  more  definitely 
to  the  site  of  application  than  any  other  substance.  Concentrated 
alcoholic  or  aqueous  solutions  of  zinc  chloride  are  often  used  as 
caustics  in  ca,ses  of  chancres  and  other  small  specific  nicers,  and  are 
reputed  to  be  efficient.  They  should  be  applied  by  means  of  little 
pledgets  of  lint.  As  the  action  of  the  chloride  upon  the  skin  is  slow 
and  very  painful,  whenever  the  cuticle  over  the  part  to  be  destroyed 
is  sound  it  should  be  removed  by  means  of  bhsters.  By  some  sur- 
geons the  escharotic  is  introduced  directly  into  the  tumor  to  be 
destroyed.  The  official  solution  (Liquor  Zinci  Chloridi)  has  been 
used  as  a  <li.sinfectant,  but  is  of  very  little  value. 

Mkrcury  Bichloride. — Corrosive  SuUimaU  ia  an  escharotic  of 
moderate  power,  which  shares  the  dangers  of  arsenic,  since  death 
has  f<)lliiwod  its  external  use.  In  saturated  solution  it  is  much  used 
as  a  caustic  in  chancrex,  but  is  scarcely  equal  to  the  solution  of  mer- 
curic nitrate.  In  these  cases  it  should  be  applied  by  means  of  a 
camel's-hair  brush.  The  late  Oeorge  B.  Wood  recommended  very 
highly  that  in  onychia  maligna  a  powder  composed  of  equal  parts  of 
corrosive  sublimate  and  zinc  sulphate  intimately  mixed  .-should  be 
sprinkled  thickly  over  the  diseased  surface,  and  a  pledget  of  lint 
thoroughly  wet  with  laudanum  laid  thereon.  There  ia  severe  pain 
for  half  an  hour  to  an  hour;  but  the  dressings  are  not  to  be  removed 
until  eight  or  ten  hours  have  elapsed.  When  the  slough  which  is 
thus  formed  separates,  a  healthy  granulating  surface  is  left. 

Mkrciric  Nitrate. — The  solution  of  Mercuric  Nitrate  {Liquor 
Hydrargyri  yitratis)  is  a  nearly  colorless,  highly  corrosive,  acid 
liquid,  having  a  specific  gravity  of  2.086,  and  made  by  dissolving 
mercury,  or  its  red  oxide,  in  a  large  excess  of  nitric  acid.  Its  appli- 
cation to  a  space  not  bigger  than  a  half-dollar  has  produced  very 
serious  poisoning.*  It  is  rarely  u.^ed,  except  for  the  purpo.se  of  de- 
stroying si>ecilir  or  cancerous  ulcers.  It  is  especially  u.seful  in  chancres, 
to  which  it  should  l>e  apphed  with  a  glass  rod.  In  obstinate  acne, 
an  indolent  tubercle  may  be  destroyed  by  a  minute  drop  without 
producing  a  scar.     It  has  l)een  largely  employed  by  gynecologists 
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in  idferalions  of  Ike  cervix  uteri.     Its  action  ia  very  prompt  and  is 
moderately  deep;   the   pain   is  severe,   but  transient. 

Nitric  Acid  ia  a.  powerful  caustic,  which  is  never  employed  to 
destroy  large  tumors,  but  is  a  favorite  application  to  chancres,  to 
syphilUic.  iikagedenie,  and  other  unhealthy  ulcers,  and  to  condt/lornala 
and  other  small  dermal  growths.  A  drop  or  two  may  be  applied  by 
means  of  a  glass  rod  or  a  wood  splinter,  and  when  the  action  has 
gone  far  enough,  neutralized  with  sofiium  carbonate  or  soapsuds. 

Chromutm  Trioxiuk. ^Chroiiii i  Trhxiduvi,  commonly  known 
as  Chromic  Acid,  occurs  in  anhydrous  iicieular  crystals,  of  a  deep 
purplish-red  color,  and  an  acid,  metallic,  corroBive  taste.  They  are 
very  deliquescent,  melting  down,  when  exposed  to  the  air,  into  an 
orange-red  solution.  Chromium  trioxide  is  a  very  active  oxidizer, 
and  when  mixed  with  organic  matter  rapidly  alters  it,  and  if  in  slight 
excess  will  dissolve  almost  any  form  of  tissue.  It  is  used  to  destroy 
condylomata  and  other  dermal  g^roirtha,  and  ia  beat  applied  by  means 
of  a  gloss  rod,  the  liquid  formed  by  the  spontaneous  deliquescence 
of  the  crystals  l)cJng  used.  Chromic  acid  is  sometimes  prescribed, 
dis.solved  in  or  made  into  a  paste  with  glycerin,  but  it  is  stated  that 
in  mixing  the  two  great  care  must  be  taken  to  add  the  liquid  slowly, 
drop  by  drop,  &s  otherwise  there  is  danger  of  an  explosion.  In  the 
German  army,  painting  the  soles  of  the  feet  and  the  skin  between  the 
toes  with  a  five-per-cent.  solution  of  chromic  acid  is  said  to  have 
had  a  very  great  influence  in  increasing  the  marching  powers  of  the 
troops,  by  arresting  excessive  sweating,  and  hardening  the  skin. 
Chromic  acid  is  a  violent  corrosive  poison,  a  single  drop  of  the  satu- 
rated solution  having  caused  very  severe  symptoms.*  The  nature  of 
the  poison  may  often  be  recognized  by  the  reddish-brown,  or  more 
rarely  greenish,  discoloration  of  the  skin  of  the  lips  and  of  the  mucous 
membrane  of  the  mouth  and  gullet,  but  this  discoloration  may  be 
iibsent.  In  a  number  of  cases  death  has  resulted  from  the  too  free 
external  use  of  the  acid.f 

Trichloracetic  Acid. — Acidum  Tricfdoraceticum  occurs  in  del- 
iquescent crystals.  It  has  been  u.sed  to  a  considerable  extent  for  the 
destruction  of  papilloma  and  other  growths;  a  single  crystal  placed 
on  a  growth  produces  immediately  a  white,  dry,  adherent  mass, 
which  falls  olT  in  a  few  days.  The  pain  is  said  to  be  not  at  all  severe, 
and  may  be  entirely  prevented  by  the  use  of  cocaine. 

Bromine  is  a  dark  brownish-red  liquid  which  has  a  very  power- 
ful, disagreeable,  chlorine-like  odor,  and  at  ordinary  temperatures 
emits  exceedingly  acrid,  pungent  fumes.  It  is  sparingly  soluble  in 
water,  more  soluble  in  alcohol,  and  still  more  so  in  ether.     When 
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brought  into  contact  with  organic  matter,  it  oxidizes  and  rompletely 
destroys  it  with  great  rapidity.  On  account  of  this  property  iind  of 
its  lifjuid  form,  bromine  is  one  of  the  most  severe,  thorough,  and 
rapid  of  all  the  caustics,  It  has  not  Iwen  much  employed  to  destroy 
morbid  growths,  but  has  I>een  found  very  efficient  in  hospital  gangrene. 
After  most  of  the  siough  has  been  cut  away,  the  caustic  should  be 
applied  pretty  freely  to  the  living  tissue  by  means  of  a  glass  rod.  When 
taken  internally,  bromine  acts  as  a  very  powerful  corrosive  poison.* 
Zinc  Sulphate.  Copper  Sulphalr.  and  liiirnf  Minn  arc  feeble  escha- 
rotip^i    used    oidy    to    destroy    f.riiliirtin!     iiraniilaliim^     in     ulcers. 

Pyrogau-di,. — Pgrogallic  Ari<l  is  a  triatomic  jihcnol  which  may 
be  prepared  synthetically,  but  is  usually  obtained,  in  accordance  with 
the  directions  in  the  IT.  S.  Pharniacopn'ia,  as  the  result  of  the  igneous 
decomposition  of  gallic  acid.  In  concentrated  fornt  it  is  a  powerful 
caustic,  and  as  such,  and  also  in  the  form  of  dilute  ointment  or  .solu- 
tion, five  to  forty  grains  to  the  ounce,  has  been  considerably  used  in 
the  treatment  of  lupus,  p*oriasis,  and  allied  affections  of  the  skin. 
It  is  a  violent  poison,  and  in  various  cases  death  has  followed  its  too 
free  external  use.  Half  an  ounce  of  it,  taken  internally,  has  produced 
death  in  four  days.  The  syinptonis  which  follow  its  external  use 
have  been  malaise,  vomiting,  diarrhn'a,  headache,  pallid  and  cyanosed 
lips,  collapse,  a  peculiar  greenish  hue  of  the  skin,  rapid  pulse  and 
respiration,  albuminous  urine,  Incoming  dark  brown  or  black  from 
tlio  presence  of  methemoglobin.  icterus,  insomnia,  restlessness  with 
diminished  reflexes,  and  death  preceded  by  delirium,  convulsions, 
and  coma.  In  pregnant  women  abortion  without  death  of  the  mother 
has  occurred  as  the  result  of  the  external  use  of  the  ten-^wr-cent. 
ointment  of  the  pyrogallol,  in  psoriasis  (Busch).  When  the  poison 
has  been  due  to  the  inlcrnal  use.  violent  burning  pains,  black  vomit, 
and  other  evidences  of  its  irritation  to  the  giLstro-intestinal  tract  are 
usually  present.  As  noted  by  Personne,  these  symptoms  resemble 
those  of  phosphorus-poisoning,  and  wide-spread  fatty  degeneration 
and  other  post-mortem  lesions  similar  to  those  caused  by  phosphonu 
are  found  after  death. 

Lactic  Acid. — Under  the  title  of  Acidum  Lacticum  the  U.  S. 
Pharmacopa?ia  recognizes  a  preparation  containing  seventy-five  per 
cent,  of  absolute  lactic  acid.  The  suggested  use  of  this  remedy,  as 
a  hypnotic,  has  passed  into  a  deserved  desuetude.  The  only  prac- 
tical u.ie  to-day  of  lactic  acid,  is  as  a  caustic  in  laryngeal  and  dermal 
tuberculosis  and  similar  ulcerative  conditions. 
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These  are  bland  suhstnnces,  which  form  mnre  or  less  KUmmy  or 
mucilaginous  solutions  in  water.  citpiLblc  iif  exerling  a  I'ulniing  nr 
soothing  influence  upon  infliimeil  surfiices,  Tlieir  action  is  probably 
purely  mechanical,  their  adhesiveness  causing  the  water  they  nre  in 
to  remain  long  upon  the  part;  they  are,  as  it  were,  vehicles  for  water, 
the  demulcent  /wir  excellence.  It  has  lieen  affirmed  not  only  that 
demulcents  soothe  surfaces  to  which  they  are  immediately  appUed, 
but  also  that  taken  internally  they  relieve  irritation  in  distant  organs. 
There  is,  however,  no  reason  for  supposing  that  such  of  them  as 
escape  digestion  are  absorbed  or  yield  to  abaorptiim  any  principles 
in  sufficient  quantity  to  exert  an  influence  upon  the  general  system. 
The  relief  which  undoubtedly  follows  their  use  in  certain  affections 
of  parts  which  they  can  reach  only  through  the  circulation  is  prob- 
ably due  to  the  large  quantities  of  water  with  which  they  are  admin- 
istered, lessening  the  cuncentration,  and  hence  the  acridity,  of  the 
urine  and  other  secretions. 

Clinically,  demulcents  are  useful  as  local  applications  in  all  forma 
of  acutely  inflamed  surfaces,  and  they  are  taken  internally  in  acute 
inflammatory  conditions  of  the  alimeiUari/  canal.  In  slight  bronchial 
irritation  they  are  often  of  service,  esjiecially  when  allowed  lo  dis- 
solve slowly  in  the  mouth:  used  in  this  manner,  they  not  only  exert 
an  influence  upon  the  mucous  niemhrane  of  the  mouth,  but  very 
probably  find  their  way  also  into  the  resjiiratory  passages. 

ACACIA. 

Gum  Arabic  is  a  gummy  exudation  from  Acacia  Senegal,  and 
other  species  of  Acacia,  small  trees  growing  in  Northern  Africa, 
Senegambia,  Guinea,  etc.,  the  Cape  Colony,  and  Australia.  Gum 
arable  occurs  in  roundish  or  irregular  pieces,  more  or  less  transparent, 
hard,  brittle,  varying  in  color  from  white  or  yellowish  white  to  red, 
or  even  deep  orange  brown.  It  consists  of  a  peculiar,  feebly  acid, 
amorphous  principle.  Aralnn,  united  with  about  three  per  cent,  of 
lime,  potassium,  and  magnesium  oxide,  In  tlie  plant,  arabin.  like 
other  gums,  appears  to  lie  formed  by  a  retrograde  metamorphasia 
of  cellulose.  On  account  of  its  solubility  in  water  and  plea,sant  taste, 
gum  arabic  is  often  used  aa  a  demulcent  in  irritation  of  the  fauces 
and  in  angina.  It  is  sometimes  employed  as  an  addition  to  drinking- 
water  in  fevers,  and  is  believed  to  have  slightly  nutritions 
properties.  Its  chief  use.  however,  Is  in  Pharmacy,  in  the  making 
of  emulsions,  pills,  etc, 
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Offlctal  Preparations : 

Mucilago  AcacifB Vehicle. 

Syrupiis  Acociffi Vehicle. 

Tragacanth  (TragacarUha)  is  the  concrete  juice  of  Astragalus 
gummifer,  and  of  other  species  of  Astragalus,  a  small  shrub  of  Asia 
Minor.  Tragacanth  occurs  in  large,  whitish,  homy,  waved  flakes,  or 
sometimes  in  filamentous  pieces.  It  is  odorless  and  nearly  tasteless. 
Introduced  into  water  it  does  not  dissolve,  Ijut  swells  up  into  a  soft 
paste.  One  hundred  parts  of  it  contMn,  according  to  Gu^rin,  53.3 
parts  of  arabin,  33.1  parts  of  bassorin,  and  2.5  parts  of  inorganic 
ash.  Bassorin  is  a  gummy  principle,  at  once  distinguished  from  arabin 
by  its  nut  dissolving  in  water,  but  simply  swelling  up  into  a  pasty 
mass.  Tragacanth  is  used  only  in  the  manufacture  of  troches  and  in 
suspending  heavy  powders,  for  which  purpose  the  difficulty  of  its 
solution  and  the  extreme  viscidity  of  its  mucilage  especially  fit  it. 
Its  mucilage  (Mucilaqo  Tragacanth^)  is  used  in  varying  dose 
as  a  vehicle. 

Ulmus. — Slippery  Elm  is  the  inner  bark  of  Ulmua  fulva,  a 
large  indigenous  tree.  The  bark  is  of  a  yellowish-white  or  tan  color, 
fibrous,  yet  when  dry  somewhat  brittle,  and  occurs  in  long,  flat  strips 
or  pieces  one  or  two  lines  thick.  It  is  pleasantly  mucila^nous  when 
chewed.  It  cont^ns  a  targe  quantity  of  a  peculiar  mucilage,  which 
it  yields  freely  to  water.  Its  infusion  is  sometimes  taken  in  large 
quantities  in  infammations  of  the  intestines,  as  a  demulcent  laxative; 
hut  its  (rliief  use  is  iw  an  external  application.  When  ground  into 
powder,  slippery  elm  makes  an  excellent  soothing  poultice.  The 
mucilage  (Mucilago  Ui.mi)  is  used  in  varying  dose  as  a  vehicle. 

Chondrus. — Irish  Moss,  or  Carrageen.— The  fronds  of  Chondrus 
crispus,  a  sea- weed  growing  on  the  coast  of  Ireland,  and 
also  on  the  northern  coast  of  the  United  States,  where  it  is  now 
gathered  in  large  quantities.  The  fronds  are  purplish  red, — but,  as 
kept  in  the  shops,  bleached  by  washing  in  fresh  water,  whitish  and 
translucent, — cartilaginous,  slender,  much  branched,  swelling  up 
but  not  dissolving  in  water,  and  having  a  slightly  saline  taste.  Their 
virtue  depends  chiefly  upon  a  starch-  or  gum-like  principle,  Carra- 
geenin,  which  is  distinguished  from  starch  by  not  turning  blue  with 
iodine,  and  from  gum  by  not  precipitating  from  its  watery  solution 
on  tlie  addition  of  alcohol.  Chondrus  also  contains  a  notable 
prop<)rtion  of  a  vegetable  albumen. 

Carrageen,  being  demulcent  and  nutritious,  is  emploj'ed  as  an 
article  of  diet  in  those  cases  requiring  food  of  such  character,  and 
may  l>e  u.sed  instead  of  arrow-root.  It  is  to  be  prepared  by  first 
soaking  for  ten  minutes  in  cold  water,  and  then  boiling  from  half  an 
ounce  to  an  ounce  of  it  (according  to  the  desired  consistency)  in  a 
pint  and  a  half  of  water  down  to  a  pint,  sweetening  and  flavoring  to 
taste.     Milk  nuiv  be  substituted  for  water. 
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GLYCyBRHiZA. — lAcorice  Root  is  the  root  of  GlycjTrhijta  glatiru 
and  glHiidulifera,  native  herbs  of  Soutliern  Europe.  It  occurs  in 
long,  cylindrical  pieces,  from  a  few  lines  to  more  than  an  inch  in  iliani- 
eter,  brownifih  externally  and  yellowish  within.  Its  fracture  is  fibrous, 
its  taste  sweet  and  mucila^nous,  its  odor  none.  Its  active  principle 
is  Glycyrrhizin.  This  is  a  sweet,  neutral  substance,  differing  from  the 
sugars  in  not  being  converted  by  nitric  acid  into  oxalic  acid,  and  by 
its  inability  to  undergo  the  vinous  fermentation. 

Official  Preparations: 

Exlraflmii  (ilyoyrrtiiiiE  [Lisorice] Vchiclp. 

Exlraotum  1  llyuyrrhiiic  Puruni Vehiclp. 

(Uycyrrliiziiiura  Amtnoiiiat  iim 5  to  10  grains  (0.3-0,6  (im.). 

HiiiUoxIruclura  Cilycyrrhizip. Vehicle. 

Flixir  Adjuvana Vehicle. 

MiBtura  Glycyrrliiue  CompOBila  [Brown  Mix- 
ture] (Licorice  3,  Camphorated  Tincture  of 
Opium  1^,  Wine  of  Antimony  6,  Spirit  of 
Nitrous  Ether  3  per  cent.) 1  1°  I  fluidoimce  (LV-W  C.c). 

Trothisci  Glycyrrliiiff  et  Opii  (Each  contains 
■if  grain  (0.005  Gm,)  Opium) 

Licorice  root  is  very  largely  used  a.i  a  demulcent  in  pectoral 
complainla,  and,  on  account  of  its  pleitaant  tiwle,  as  a  means  of 
disguising  or  of  flavoring  niedicine-s.  In  the  form  of  glycyrrhizin  it  is 
said  to  conceal  almost  entirely  the  bitter  taste  of  (juiaine  and  similar 
substance.H.  It  i.i  used  almost  exdu.sively  in  the  form  of  the  extract, 
known  as  Li-cnrice.  The  punipound  mixture  of  glycyrrhi/a  is  iimch 
used  as  a  domestic  remedy  in  colds  and  the  early  stages  uf  mild  bron- 
chitis. The  amnioaiated  glycyrrhizin  is  an  elegant  demulcent  prepa- 
ration which,  however,  is  incompatible  with  acid  or  alkaline  solutions, 

LiNHEED  or  Flax-seed  is  the  seed  of  Linum  usitatissintum,  or 
common  flax,  and  contains  large  quiintities  of  mucilage  and  of  oil; 
its  infusion,  Flax-seed  tea,  is  much  used  internally.  It  is  often  made 
with  boiling  water;  but  the  application  of  too  much  heat  causes  the 
extraction  of  the  oil,  and  renders  the  preparation  le.ss  palatable-  The 
addition  of  lemon  and  sugar  makes  it  more  palatuijle.  It  may  be 
drunk  ad  libilum  in  pectoral  cataniis,  in  cnterilis  and  dyserUerif,  and 
in  irritaiion  of  the  kidneys  or  the  urinary  passages. 

Stahch. — Obtained  from  Indian  corn,  a  white,  inodorous,  taste- 
less powder,  compased  of  microscopic  granules,  is  physiologically 
inert  except  as  a  food.  It  is  often  used  as  a  dusting  powder  in  irri- 
tant conditions  of  the  skin;  as  a  soothing  demulcent  in  the  prepara- 
tion of  opiates  and  other  rectal  injections,  and  pharmaceutically 
for  the  purpose  of  thickening  or  gelatinising  ointments,  and  the 
making  of  pa.ste  for  use  in  skin  diseases. 

Medulla  Sashapr^s,  or  Sansafran  Pith,  yields  a  delicate  mOeilage 
much  used  in  eye  <li.sea.ses  (.Mi:rir.A<i(i  Sa^safk.^h  Mhuullm,  U,  IS.). 
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Alth.ea.— Tlie  roots  of  Althffia  officinalis  yield  a  b'and  muci- 
lage; theii  .lecoction  is  sometimes  given  in  gastric  irritition,  and 
their  syrup  (Hvhupus  Alth*.e.  U.  S,  ISO'))  is  used  as  a  vehicle. 

CiTTRAitiA. — Icelark  M  ■**  is  the  fronds  of  a  lichen,  Cetraria  iRlandica,  Browing 
on  rock.1  in  h-clutid  aiid  i.  *n  Mt  of  the  northern  porl.io;m  of  Iha  world.  It  m  said 
to  he  ahundtLiit  in  the  moui/uinH  of  New  England.  1'he  fohaocouB,  dry,  shining, 
U'lied,  and  laciiiialed  fronds  are  about  four  inrlies  long,  of  various  intermixed  colors, 
gray,  bromi,  and  red,  and  of  a  niucilagincius,  hitler  taste.  Ireland  moss  conlains 
a  [lei'uliar  lichen  sljirth  and  a  bitter  principle,  ll  yields  to  cold  water  its  bitter- 
iiesm;  to  lioiling  water  all  of  Ita  virliien.  Celrarin,  or  Celrarif  Aritt,  in  the  hitler 
principle,  which  may  l)e  ohiained  a."  a  snow-while  maafl  of  interlaced  acicular  cryatttls. 
ll  unites  with  alkaliex  (o  fonu  saltK.  Willi  it  in  the  hchen  is  aHsociated  in  sroall 
quantities  lirheruitrarif  nciit.  Kolierl  Iuih  found  tliat  cetrarin  lias  no  effect  upon 
the  arleriul  prexHure;  aLso  that  in  lu.vic  dote  it  producea  violent  convnlsionM  in  the 
caI  and  in  the  dog,  while  in  small  dose  it  di.ttinclly  increAscs  the  activity  of  the 
motor  area  of  tlie  brain  and  spinal  eord.  Kobert  also  ascerts  tluit  in  heallliy  men 
eetrarin  inrrea-<e«  llie  nunilier  of  the  red  and,  in  a  still  greater  degree,  of  the  while 
eorpUHcles;  and  believp.H  tlinl  in  Mirrosis  and  anemia,  especially  when  there  is 
couHtipation.  celrarin  will  prove  a  valuable  remedy. 

Liehruin,  or  Lu-hrn  Starch,  the  niucilaginious,  nutrilivB  principle  of  Iceland 
moss,  differs  from  ordinary  starch  in  not  heingdepiwiLed  in  granules  within  the  cells, 
hut  ill  layers  or  irregular  masttea  between  the  cells,  or  indeed  forming  the  walls 
of  the  cells  (l>e  Bary).  In  cold  water  it  swells  up  without  dissolving;  in  hot  water 
i(  dissolves,  and  on  cooling  condenses  inlo  a  jelly.  With  iodine  it  strikes  a  yellow, 
green,  or  »ijmetime«  rather  faint  blue,  color.  It  is  found  in  verj-  niany  lichens;  also 
in  many  species  of  sea-weed,  notaUy  in  the  so-called  CiTiican  mo«». 

Ii'clund  moris  Ikas  enjoyed  some  reputation  as  a  demul<-ent  in  peetoml  coin~ 
plaints,  Kruiii  IIn  bitter  principle,  it  Is  soniewliat  tonic,  and  its  liehenin  is  prolialily 
alxiul  equal  lo  ordinary  slareh  us  a  nulrienl.  When  prepared  as  an  article  of  diet, 
in  [he  form  of  jelly,  (lie  bitter  luste  should  be  removed  by  soaking  for  some  hours 
in  a  very  weak,  cold  alkaline  solution,  and  afterwards  for  u  little  while  is  cold  waler. 

HnRDEUM,^The  decorticated  seeds  of  ihc  common  barley  constitute  the  ptart 
hnrley  of  commerce.  They  contain  slarrh  and  nnicilage,  and  the  decoction  was 
formerly  ofhcial.  BarUy  teater  is  used  as  a  nutritious,  demulcent  drink  in  fevera 
and  inflammatory'  conditions,  especially  when  the  gastric  mucous  tnembrane  is 
in\'olved.  *Vlie  V.  S.  Pliarniacopoiia  of  1R70  directed  that  it  ehoidd  be  prepared  lu 
follows;  ''Take  of  liarloy  two  troy  ounces;  water  a  sufficient  quantity.  Having 
washed  away  the  extraneous  matters  which  adhere  lo  the  barley,  boil  it  with  half  a 
pint  of  water  for  a  short  time  and  throw  away  the  resulting  liquid.  Then,  having 
poured  on  it  four  pints  of  boiUng  water,  boil  down  lo  two  pints,  and  strain," 
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FAMILY  XII.— EMOLLIENTS. 


True  emollients  are  pcrfertly  bland,  fatty  substances,  which, 
when  applied  to  the  skin,  soften  it  and  render  it  more  pliable.  The 
action  of  the.se  remedies  is  largely  mecbanirul,  and  they  probably 
-soften  the  derm  in  precisely  the  same  way  as  they  affect  a  raw  hide  or 
a  piece  of  leather.  They  are  therefore  especially  useful  when  the  akin 
has  a  tendency  to  crack  or  tn  chap.  Whenever  surfaces  become 
sore  by  attrition,  or,  in  other  words,  chafe.  eniollientM  are  al  .o  useful 
mechanically.  They  often  afford  relief  in  simple  inflammations  of 
the  skin  under  such  circumstance'^  that  their  action  cannot  be 
explained  as  purely  mechanical:  indeed,  they  ,seeni  to  exert  a  dynamic 
influence  upon  the  nutrition  of  the  parts  concerned.  It  may  be  that 
they  shut  out  or  interfere  with  the  development  of  pathogenetic 
germs,  or,  in  other  words,  that  they  are  mechanical  antl.'feptics.  He 
these  things  as  they  may,  clinical  experience  has  demonstrated  that 
fatty  matters  are  of  very  great  vtdue  in  the  treatment  of  superficial 
inflammations. 

The  blandest  fat,  when  it  becomes  rancid,  is  very  irritating,  and 
will  do  more  harm  than  good,  so  that  the  strictest  attention  must 
be  paid  to  the  condition  of  the  fatty  material  employed.  Any  t>er- 
fectly  bland  oily  substance  may  be  used  as  an  emollient. 

The  fatty  bases  are  ako  used  largely  as  a  means  of  introducinj; 
drugs  into  the  general  system.  This,  the  .si^-callcd  enilemic  method 
of  administering  rcmediea,  is  used  csi)eci;dly  for  drugs  which  are  likely 
to  irritate  the  ga.stro-int-eHtinal  tract.  The  disadvantages  of  this 
channel  of  absorption  are  its  slowness  and  the  uncertainty  of  dosage. 
There  does  not  appear  to  be  any  marked  difference  in  the  power  of 
true  fata  in  penetrating  the  skin,  excepting  in  so  far  that  a  hard  fat 
does  not  readily  melt  at  the  temi)erature  of  the  body,  and  therefore 
does  not  yield  itself  to  absorption  so  readily  i\s  does  a  soft  one.  The 
petrolatums,  however,  are  not  at  all  fitted  for  ointment  bases  when 
systemic  effects  are  desired. 

The  fats  are  combinations  of  either  oleic,  palmitic,  stearic  acid  or 
allied  sub-stance-s  with  glycerol.  Most  fats  contain  more  than  one  of 
the  fatty  acids.  The  consistence  depends  upon  the  relative  propor- 
tions of  the  various  fatty  acids.  The  mo.st  fluid  of  the  ordinary  fats 
is  olein,  and  the  most  solid  is  palmitin,  stearin  occupying  a  position 
midway  between  them. 

There  are  certain  substances,  as  petrolatum  and  glycerol,  which 
while  not  fats,  in  the  proper  sense  of  the  word,  have  similar 
emollient  virtues  and  are  therefore  considered  in  this  family. 
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Offldal  Pats  and  Ointment  Bases : 

Ccnif«Uini;  or 
Officiu  nuns.  CommoD  Nun*.  ConBilODoy.        Helunt  Pouit. 

Ai^duiii  Oleicum  Oleic  Acid  Liquid  39.2"  F. 

Acidum  Stearicum  Stearic  Acid  Solid  133"-!  56*  F. 

Adeps  lATd  Soft  lOO.l'-KM"  F. 

Adepe  Benzoinatus  Benioinated  Lard  Soft 

Adepe  Lana  Wool-fat  Soft  IW  F. 

AdepB  Laon  Hydroaus  I^noliD  Soft  104°  F. 

Cetoceum  Spermaceti  Solid  1 13"-122"  F. 

Sevum  Pneparatum  Hutton-suet  Solid  113"-122'F. 

Cera  Alba  White  Beeu-wax  Solid  147'>_149"  p. 

Cera  Flava  Yellow  fieea-wax  Solid  144"-147''  F, 

Oleum  Adipis  Lard  Oil           •  Liquid  32°  F. 

Oleum  Amygdalffi  Expressum        Oil  of  Sweet  Almond       Liquid  -i"  F. 

Oleum  Goesypti  Seminia  Cotton  Seed  Oil  Liquid  23'*-32'  F, 

Oleum  Lini  Linseed  Oil  Liquid  -4°  F. 

Oleum  Olivie  Olive  Oil  Liquid  32»  F. 

Oleum  RicLni  C^tor  Oil  Liquid  0°  F. 

Oleum  Theobromatis  Cocoa-butter  Solid  SO'-OS"  F. 

Glyrerinum  CUycerin,  Glycerol  Liquid 

Paraffinum  Paraffin  Solid  12h-'VSff' ¥. 

Petmlatuiii  Vaseline  Soft  113''-11S''  F. 

Petrolatum  Album  White  Vaseline  Soft  USMIS"  F. 

Petrolatum  Liquidum  Albolene  Liquid 

Of  ftdal  Mixed  Ointment  Bases  : 

Ceratum White  Wax  30,  White  Petrolatum  20,  Beiuoinated 

Lard  50  per  cent. 

Unguentum White  Wax  2),  Benioinated  Lard  80  per  cent. 

Ungupiitum  AqUK  Roiiie.  ..  .Spermaceti    12.5,   White   Wax   12,   Expressed   Oil   of 

Almond  .56,  Sodium  Borat«    0-5,    Stronger    Rose 

Water  IS  per  cent. 
Clyceriliiin  Aniyli. Slurt-h  10,  Water  10,  Glycerin  RO  per  cent. 

OiJVK  Oil  is  the  ordinary  Babul  oil  of  the  table,  iiml  may  be  used 
wherever  a  very  bland  oil  is  desired.  It  has,  however,  no  superiority 
for  oriiinary  purposes  over  the  Cotton-seed  Oil,  indeed,  a  very  large 
proportiiin  of  the  olive  oil  of  commerce  is  cotton-seed  oil;  it  is  credibly 
affirme<I  that  more  cotton-seed  oil  is  exported  from  New  Orleans  to 
the  Mediterranean  cities  than  olive  oil  is  exported  from  those  ports, 
much  of  the  cotton-seed  oil  coming  back  with  olive  oil  labels.  There 
seems  to  be  no  sufficient  rea.son  for  believing  that  olive  oil  differs 
from  cotton-seed  oil  in  ibs  physiological  or  therapeutic  properties. 
These  oils  arc  sometimes  used  internally  with  advantage,  for  nutri- 
tive purjHisos.  and  are  also  very  mildly  laxative.  The  as.sertion, 
oripnaliy  made  by  Kennedy,  that  large  doses  of  olive  oil  are  very 
u.'icful  against  biliari/  calculi,  hjw  received  strong  clinical  confirmation. 
S.  Riisenlwrg  found  that  in  dogs  with  biliary  fistulie  olive  oil  not  only 
increa-sed  the  amount  of  bile,  but  also  rendered  the  bile  much  more 
liquid.  Since  fats  arc  absorl)ed  chiefly,  if  not  entirely,  through  the 
thoracic  duct,  it  would  appear  that  the  oil  must  pass  through  the 
pulmonary  circulation  before  reaching  the  liver.  This  is  confirmed 
by  the  experiments  of  Chauffard.  who  could  not  find  in  the  bile- 
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duct  or  gall-bladder  any  trace  of  oil  which  he  had  injected  into  the 
stomach  of  the  dog.  If  olive  oil  has  the  a.sserted  remedial  influence, 
it  probably  acta  reflexly  through  the  nervous  systeni.^lhrough  a 
mechanism  provided  by  nature  for  the  purpose  of  aiding  in  the  diges- 
tion of  fats  when  in  excess.  The  dose  of  the  oil  .'ihould  be  not  less  than 
from  five  to  seven  fluidounces  (150-215  Co.)  taken  in  four  to  eight 
portions  in  not  longer  than  three  hours.  It  may  be  pven  in 
aromatized  emulsion,  with  a  little  brandy  or  whisky  if  desired. 

Oil  of  Theobhoma  on  account  of  its  firm  consistency  and  com- 
paratively low  melting  point  is  largely  used  for  making  suppositories 
and   bouses. 

Wool-Fat  is  obtained  from  the  wool  of  nheep,  which  is  said  to 
contain,  on  an  average,  forty-five  p«r  cent,  of  it.  It  appears  lo  be 
practically  the  same  as  the  natural  oil  of  the  hiiir  in  imin  and  other 
animals.*  The  Hvdhous  Wool-Fat  contain.^  about  thirty  per  cent. 
of  water,  and  1.-5  the  form  of  the  unguent  ordinarily  employed.  It 
wa.s  first  recommended  by  Oscar  Liebreich  aw  u  basis  for  ointments 
or  preparations  to  be  applied  to  the  aurface  of  the  skin.  It  is  entirely 
free  from  irritant  properties,  has  the  power  of  taking  up  a  large  amount 
of  water  without  losing  its  unctuousness  and  dues  not  easily  become 
rancid;  it  has  been  asserted  that  it  is  absorbed  through  the  skin 
much  more  readily  than  are  other  fats.  In  the  experiments  of  Patsch- 
kowsky,  half  an  hour  after  inunction  with  lanolin  and  potassium 
iodide  the  iodine  was  recognized  from  the  urine,  while  official  potas- 
sium iodide  ointment  yielded  negative  results.  This  has  been  con- 
firmed by  Kaspar,  but  Ritter  and  Pfeiffer  obtained  contrary  results, 
and  in  a  considerable  scries  of  experiments  were  unable  to  perceive 
that  lanolin  had  any  superiority  over  other  futs  in  prumotitig 
absorption.  The  facts,  moreover,  that  lanolin  is  largely  the  secretion 
of  sebaceous  fnHicles,  contains  an  abundance  of  cholesterin,  arid  is 
in  the  nature  of  a  waste  product  which  is  intended,  not  for  absorption 
but  for  the  keeping  soft  of  the  skin  and  its  appendages,  indicate  very 
strongly  that  it  will  yield  itself,  and  medicinal  substances  with  which 
it  may  be  impregnated,  less  readily  to  absorption  than  do  other  fats. 
As  a  basis  of  ointments  used  to  medicate  the  skin  it  is  most  effective, 
but  when  aljsorption  is  desired  it  is  probably  inferior  as  a  vehicle 
to  ordinary  fats. 

I'ktrcilatum, — The  solid  basis  of  petroleum  is  paraffin,  and  after 
the  distillation  of  the  more  volatile  portions  of  the  petroleum  there 
are  left  mixtures  sold  as  vaseline,  cnsnioiine,  etc.,  whose  consistency 
varies  in  proportion  to  the  amount  nf  the  liquid  hydrocarbon  left  in 
them.  Of  this  class  are  paraffin  and  the  various  forms  of  petrolatum 
recognized  by  the  Pharniacopceia.  They  are  all  insoluble  in  water, 
do  not  become  rancid,  are  free  from  irritating  properties,  and  act 


mechanically  on  the  skin  like  fats.  They  are  used  as  local  emollient 
applications  to  the  skin  and  mucous  membranes  and  as  a  basis  for 
ointments.  When  taken  internally  in  tlie  dose  of  a  drachm  to  an 
ounce  they  exert  no  influence  upon  the  system,  but  act  locally  upon 
the  mucous  membrane  of  the  alimentary  canal,  allaying  irritation 
and  provoking  soft  fecal  discharges. 

QLYCEROL. 

Glpcerin  ia  a  thick,  syrupy  liquid,  coioriess,  free  from  odor,  and  of 
a  sweet  taste.  Chemically  speiiking,  it  i.s  propenj/l  alcohol  and  is, 
therefore,  more  correctly  called  glycerol.  It  is  always  set  free  during 
the  process  of  saponification,  and  formerly  was  a  by-product  in 
the  manufacture  of  soaps.  At  present  it  is  made  by  the  direct 
decomposition  of  fals  by  superheated  sloam. 

Under  certain  circumstances,  not  well  understood,  glycerin  ftmiis 
hard,  brilliant  crystals.  In  its  UsUal  liquid  form  it  mixes  in  all  projior- 
tions  with  water  and  alcohol,  and  itself  dissolves  iodine,  bromine, 
tannic  and  other  vegetable  aciils.  a  large  number  of  salt^s,  and  various 
organic  principles.  It  tbrowH,  however,  mo-^t  alknloidal  salts  <iut  of 
their  aqueous  solution. 

Glycerin  does  not  evaporate  upon  expiwure.  but  is  very  hygro- 
scopic, and  absorbs  water  fnmi  the  air.  When  pure,  it  is  incapable 
of  becoming  rancid  or  of  fermenting  ."ipontttneously,  The  acrid 
glycerin  owes  its  irritant  pro]Jertie8  to  impurities,  especially  to 
oxalic  and  formic  acids;  cheap  grades  of  glycerin  are  frequently 
contaminated  with  arsenic. 

Physiological  Action. — When  large  dose.'S  of  glycerin  (in  the 
dog  eight  or  more  parts  per  thou.stind  by  weiglil)  are  injected  sub- 
culaiieously,  death  is  produced  in  a  [H-riod  varying,  according  to  the 
dose,  from  one  hour  to  several  days.  The  symptoms  are  loss  of  mus- 
cular strength,  lethargy,  bloody  urine,  vomiting,  dryness  of  the  mu- 
cous membrane,  with  marked  thirst,  fall  of  temperature,  gradual 
extinction  of  both  respiration  and  circulation,  and  finally  convulsions 
and  coma  (Dujardin-IJeaumetz  and  Audij^).  The  convulsions  occur 
earlier  and  are  more  severe  when  large  doses  are  employed,  and 
are  then  said  to  be  tetanic,  and  to  be  accompanied  by  a  decided  rise 
of  temperature.  The  fall  of  temperature  is,  even  in  the  milder  cases, 
present  only  late  in  the  poisoning,  and  is  sometimes,  if  not  always, 
preceded  by  a  rise.  After  death  intense  congestion,  with  more  or 
less  softening  of  the  tissue,  is  found  in  the  lungs,  kidneys,  and  intes- 
tines. So  far  as  we  know,  the  largest  amounts  of  glycerin  taken  by 
the  stomach  in  man  have  produced  no  other  symptoms  than  those 
of  mild  gastro-inteatinal  irritation;  but  Schellenlierg  has  reported 
a  long  series  of  cases  in  which  serious,  and  in  one  instance  fatal, 
poisoning  followed  the  injection  of  glycerin  containing  iodoform,  for 
coxitis  and  other  diseases.  The  conclusion  of  Hchellenberg,  that  the 
manifestatioas  were  due  to  the  glycerin,  is  confirmed   by  the  fact 
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that  they  were  Ihiise  seen  in  the  lower  aniinaU  imitiimcii  Ity  injections 
of  glycerin,— namely,  loss  of  muscular  strength,  elevation  of  tem- 
perature, rapid  pulse,  albuminous  bloody  urine  with  tube-casts,  and 
in  the  fatal  case  the  lesion  of  acute  parenchymatous  nephritis, 

Catillou  asaerta  that  glycerin  administered  in  small  continuous 
doses  exerts  a  decided  effect  upon  nutrition,  but  the  general  drift 
of  the  present  evidence  is  to  show  that  glycerin  has  no  distinct  effect 
upon  tissue-changes. 

Tn  Catillon'a  experiments,  eight  grninn  p^ve"  daily  lo  guinpA-pigH  canned  n 
very  marked  gain  iti  uveiglil,  with  a  lesspned  excretion  of  iiren.  In  man  an  ouni-c 
daily  alao  produced  a  decided  diminulion  in  the  elimination  uf  urea,  which  waa  nol, 
increased  by  increasing  the  doses  of  glycerin.  The  appetite  in  many  easea  was, 
afiei  a  Utile  time,  much  improved,  and  then  llie  increased  ingest  inn  of  fiKxl  produced 
an  increasod  eUmination  of  urea.  The  fart  tliat  an  incrGOse  of  food  was  permitted 
in  ihese  experiments  shown,  however,  thai  the  conditions  of  experinicntatioii  were 
not  rigid  enough  to  allow  much  weight  to  be  allachcd  to  the  result;  and  the  rola- 
lion  of  glycerin  to  the  eUmination  of  urea  lias  been  invesligai.ed  by  L.  Lewin,  by 
N.  Twhirwinsky,  and  by  I.  Munk,  wnlh  snmewlmt  contradictory  resuits.  Of  these 
experimentM  the  most  extensive  are  those  of  Munk,  who  sccma  to  have  used  all 
proper  precaiitiotiH,  and  who  found  that  glycerin  has  no  effect  upon  the  clinilimtion 
of  urea  or  upon  the  general  bodily  nutrition,  'ITie  resuits  reached  by  Lewin  corre- 
spond with  those  of  Hunk.  Tachinvinsky  omitted  futty  materials  from  the  food, 
and  found  that  while  ul  first  the  elimination  of  ures  was  diminished,  il  afterwardu, 
under  the  use  of  very  large  doee^a  of  glycerin,  was  increased. 

Glycerin  is  absorbed  from  the  alimentary  canai,  and  when  freely 
administered  is  in  part  eliminated  and  in  part  burnt  up  in  the  eystem. 

Both  Uetimowitach  and  Roez  found  a  Bubstance  in  the  urine  which  they  believe 
tn  be  a  derivative  product  of  glycerin,  while  Catillon  proved  that  il  is  not  ehmi- 
nal«d  by  the  skin  or.  even  when  it  piuges.  by  the  intestines.  C'alillon  and  X*win 
recoveml  from  (ho  urine  only  a  Hmall  profjortion  of  that  ingettled,  Tschirwinaky 
only  S.7  per  cent.,  while  Ludwig  Anischink  found  that  nol  more  than  thirty  per 
cent.  escappM  from  the  body,  .'iince  a  large  proportion  of  ingetilod  glycerin  Ik  oxidized 
in  the  body,  it  would  appear  tliat  it  is  capable  of  replacing  to  some  e!ct*nt  true  fatty 
"■arbohydratea  for  the  produetion  of  heat  or  energy,  and,  therefore,  liaa  food  value. 
.According  to  llie  ealculatiims  of  Amschink,  two  hundred  and  nineteen  parts  of  it 
arc  eipiivalent  lo  alxiut  one  hunrircl  part-i  of  fal.  This  viuw  is  corrnboral^d  hy  the 
work  of  Hchereraetjcwaky,  wlin  found  in  rabbits  that  the  intravenous  injection  of 
glycerin  was  followed  by  an  immediate  increase  of  the  consumption  of  oxygen,  and 
of  I  he  giving  up  of  carbonic  acid. 

The  work  of  Scheremetjewsky  has  given  rise  to  considerable 
controversy,  but  the  latest  experiments,  those  of  I.  Munk,  seem  to 
lead  to  the  conclusion  that  glycerin  is  capable  of  taking  the  place  of 
the  bodily  fat.* 

According  to  Fuch.singer.  the  bloody  urine  produced  by  ]Kiisonous 
doses  of  glycerin  contain.s  un  abundance  of  the  coloring- matter  of 
(he  blood,  but  no  free  corpuscles.  Very  interesting  in  connection 
with  the  use  of  glycerin  in  diabetes  is  the  assertion  of  Fuohsinger, 
that  in  rabbits  slightly  poisoned  with  glycerin  no  sugar  appears  in 
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the  urine  after  the  "diabetic  puncture."  The  experiments  of  Eel;- 
hard  gave,  however,  a  contrary  result,  and  Catillun  affirms  that  gjven 
in  very  large  continuous  dases  glycerin  increases  the  amount  of  su^>&r 
in  the  hluod. 

Therapeutics.— Locally  applied,  glycerin  is  usually  unirritsit- 
ing,  and  it  is  much  employed  as  an  emollient.  The  chief  disadvantage 
that  attends  its  use  is  its  stickiness;  on  the  other  hand,  ita  non- 
volatility  and  its  hygroscopic  properties  give  a  persistency  to  its 
action  which  is  often  very  advantageous.  It  enters  largely  into  the 
composition  of  popular  emollient  ointments,  or  "creanis,"  as  they 
are  called,  and  is  often  used  itself  for  chapped  hands,  exeoriatiotu,  and 
similar  troubles.  It  is  also  employed  by  dermatologists  to  some 
extent  in  chronic-  eczema;  in  seborrhea,  whether  affecting  the  hairy 
scalp  or  otiier  parts,  it  la  asserted  to  be  especially  useful,  softening 
the  nia.^ses  of  secretion,  and,  u.sed  in  conjunction  with  such  remedies 
as  borax,  zinc,  and  lead  acetate,  diminishing  the  amount  of  secretion. 
When  there  is  a  want  of  sebaceous  secretion,  it  is  said  also  to  act 
efficiently;  in  scabies,  pruritus,  and  even  psoriasis,  glycerin  is  used, 
diluted  with  water,  as  a  vehicle  for  more  active  remedies.  Upon 
the  mucous  membranes  glycerin  acts  very  much  as  it  does  upon  the 
skin,  and  diluted  with  water  is  very  useful  in  con/za,  and  even,  by 
enemata,  in  dtfuentery:  in  croup  or  laryngilis  it  may  with  advantnge 
be  apphcd  freely  by  means  of  a  large  camei's-hair  brush  to  the  orifice 
of  the  larynx,  so  as  to  run  into  the  latter.  In  laxative  doses  it  is 
asserted  to  be  very  effective  ia  hemorrhoids.  It  also  forms  an  excel- 
lent basis  for  mouth-washes;  or  a  paste  may  be  made  with  it  and 
biirax.  or  Niniiliir  .'iiihst;incc.  fur  use  in  ulcemtions  of  the  siimc  c;ivify. 
Tlic  list  of  discuses  in  which  Ihi.-;  rcincily  is  cnijilnycil  niijrht  l>c  \tT^ 
iiiui'h  Icri!:!  hcncil;  but  ihv.  cx^iiuplcs  already  givi^n  ace  >nlHciciit  '■• 
indiciiti'  \\\o  I'aripc  i>f  its  iijiplicaf inn  as  an  cmiillicnl  and  as  :i  \cbii'lc 
There  ari>  certain  pei-soiis  upon  whose  skin  and  mucous  nictnlir.mt - 
even  1h<>  jHii-est  jilyccnri  seems  to  act  as  an  irritant.  'I'lii-^  iutlu- 
ence  is  niM-t  intense  «liori  the  pilycerin  is  nearly  or  entireh-  ]>.■■■ 
from  waler.  It  is.  lumcver.  disceniihie  e\Tti  when  tlie  renierlv  ;- 
much  diluted,  and  iifti'ii  in  111  lilts  its  use.  The  e\i^leiii'e  ef  ih;- 
iiliowyncrar-y  In  glycerin  can  be  determined  only  by  trial. 

When  a<lniiiiistercd  internally  in  doses  of  otic  or  two  oitncc-^. 
glycerin  acts  as  a  f;en1Ic  lint  very  uncertain  laxative,  it  was  prnpo-e^l 
many  years  ago  as  a  sulistitulc  for  cod-liver  oil  in  rnrhidir  il'<iii~-'-. 
Init  lias  failed  In  cnine  into  use.  It  has  also  been  lii;;!iiy  cnniineiiiif! 
in  diiihit (!:.'■'■  but  is  of  nn  service.  It  is  valua!ilc  as  a  harmless  -iih- 
.-laiice  which  has  llic  ]>nwer  nf  disguising  nauscnus  nicdicitie-.  !r: 
this  way  it  may  be  employed  with  castor  oil.  in  cniiilsinTis  ef  tur- 
pentine, in  siilutions  of  iron,  and  in  various  mixtures.  It  seems  :\<  ii 
were,  to  envelop  the  medicinal  substances  and  prevoni  their  acting 
nil   tlie  Ji,'d;ite. 


^ 


*  l'"!  lilrrnl  iiT''  :iiiil  iii'-i'ii--i<»rL  <if  |n^iril,  '"■i'  /"  nifyi-ii'.i  liui  ^tt  !-ii.i.!',i.  \\  i. 
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BENZOSULPHINIDE. 

Saccharin*  is  a  substance  discovered  by  Fahlberg  in  1879,    Chemi- 

eally  it  is  an  imide  derived  from  the  toluene  of  coal-tar.  It  occurs  as 
a  white  jxiwder  composed  of  irregular  crystals,  very  slightly  soluble 
in  water,  readily  soluble  in  glycerin,  alcohol,  and  ether.  Its  watery 
solution  has  a  distinctly  acid  reaction,  and  it  forms  salts.  Its  most 
reraarkiible  property  is  its  sweet  taste,  which  is  said  to  be  three 
hundred  times  more  intense  than  is  that  of  sugar,  so  that  if  one  grain 
of  it  he  dissolved  and  neutralijied  in  about  ten  pints  of  water  its 
presence  can  still  be  recognized.  Taken  internally,  saccharin  is 
rapidly  aljsorbed;  it  is  eliminated  unchanged  chiefly  through  the 
kidneys,  Bruylaiits  having  recovered  about  eighty  per  cent,  of  it 
from  the  urine.  It  has  been  found  by  Bruylants  in  the  milk  of  a 
nursing  woman,  and  by  Hedley  abundantly  in  the  saliva.  Its  influ- 
ence upon  man  and  animals  is  very  slight;  Mossoand  Aducoo  admin- 
istered seventy-five  grains  to  a  man  without  sensible  effect,  and  found 
that  frog3  will  live  for  months  in  a  solution  rendered  neutral  with 
soda;  also,  that  six  hundred  grains  given  to  a  dog  during  ten  days 
caused  no  change  in  the  daily  renal  excretion  of  water,  urea,  hippuric 
acid,  sulphuric  add,  or  phosphoric  acid,  and  no  alteration  of  the 
weight  or  of  the  general  health.  On  the  other  hand,  it  appears  to 
have  a  feeble  influence  upon  various  fermentations.  Its  solution  has 
antiseptic  pro[)erties.  and  in  Plugge's  numerous  experiments  it  checked 
the  action  of  ptyalin,  pepsin,  tryptiin,  and  other  allied  ferments. 
Sawitzki,  indeed,  alleges  that  it  depresses  proteid  metabolism.  In 
Bruylants's  trials  it  failed  to  check  urtiiicial  gastric  (Ugestion,  prob- 
ably on  account  of  the  acidity  of  the  solution,  but  as  little  as  one  iter 
cent,  is  enough  distinctly  to  lessen  the  activity  of  pancreatin  solu- 
tions. The  general  innocuousness  of  saccharin  is,  in  accord  with  our 
own  experience,  asserted  by  Salkowski.  by  Bruylants,  by  Dreach- 
feld.  by  Levenstein.  and  hy  other  clinicians.  Mixed  with  sodium 
bicarbonate,  two  part.s  to  three.  SHCcharin  becomes  soluble.  Its  chief 
value  in  practical  medicine  is  as  a  substitute  for  sugar  in  diabetes, 
obeailii,  and  other  diseases  in  which  sugar  is  contraindicated,  but  the 
observation  of  James  Little,  that  when  freely  given  it  is  of  great 
antiseptic  value  in  the  treatment  of  ammoniacal  urine,  from  cystic, 
prostatic,  or  other  diseases  producing  retention  or  fermentation, 
is  probably  correct.  It  may  be  used  freely  as  an  article  of  diet,  in 
the  form  of  a  solution  in  glycerin;  for  medical  purposes  it  is  sometimes 
administered  in  compressed  pills:   dose,  five  grains  (0.3  Gm.). 

Kaolin. —Porcelain  Clay. —Fuller's  Earth  is  a  white  powdery 
clay,  unctuous  when  moist,  a  hydrated  aluminum  silicate.  It  is 
largely  used  in  the  arts  for  the  purpose  of  clarifying  and  decolorizing 
oils  and  other  fluids.     It  is  a  non-irritant,  inert  substance,  which  is 


•  Thr  prpwnl  is  probably  u  rnmii  el-  any  c>Uii-r  plniT  in  llii-  [reoliw  In  uoIim  b  ™b»lau™ 
rituw  uv  III  praL-ni:al  iiiv<liciiioilc[K'ii.l^  up^ni  r1^  liai'k  ni  iiieiiicirial  prupoi-iiM, 
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well  filled  (or  thickening  ululmcnt  or  paste.  It  enters  iuto  the  official 
t'ATAPi.ABMA  Kaolini,  U,  S.,  Cataplasm  oj  kaolin,  a.  thick,  paste- 
like substance  containing  57.5  per  cent,  of  kuoUn.  4.5  i>er  cent.  <ii 
boric  acid,  .05  per  cent,  of  thymol,  .2  per  cent,  of  methyl-salicyUte 
and  0.5  per  cent,  of  oil  of  peppermint,  held  together  with  37.5  per 
cent,  of  glycerin.  A  vast  amount  of  non.sensical  rubbish  has  been 
written  and  believed  of  the  virtues  of  this  pa.ste.  It  posse&ses  bon- 
ever  no  virtues  that  do  not  belong  to  the  flaxseed  poultice  &nd  is 
probably  even  lesa  efficient. 

Poultices. — Poultices  are  moist,  soft,  scarcely  adhesive,  per- 
fectly bland  plasters,  used  to  a  very  great  extent  to  combat  xuper- 
ficiul  iiiHaniniiition.  Poultices  are  much  more  powerful  agenis  than 
arc  the  true  fatty  emollient*,  and  are  correspondingly  mure  capiiblc 
of  lieiiig  abused:  the  resutt-s  of  such  abuse  will  be  spoken  of  <iirecily 
A  poultice  may,  of  course,  be  stimulating  and  irritanl  if  made  of  aUrh 
a  substance  an  mustard;  but  the  ordinary  emollient  nr  true  [K»ulti'-"' 
ia  prepared  out  of  some  bland  material  which  is  totally  free  from  actimi 
upon  the  skin,  and  depends  for  its  remedial  power  solely  upon  Ibc 
warmth  and  the  water  which  it  contains.  Water,  when  pure  and  of 
a  temperature  approximating  that  of  the  body,  is  a  sedative,  checking 
all  action,  po.ssibIy  by  a  direct  influence,  hut  probably  by  the  merely 
mechanical  acts  of  dilution  of  the  pabulum  and  of  separation  of  ihe 
germinal  granules.  It  is  also  a  relaxant,  rendering  all  tissues  soaked 
in  it  soft  and  yielding. 

Poultices  are  sometimes  appUed  in  the  early  stages  of  plile^- 
monous  and  other  superficial  in  flammations,  for  the  purpose  of  rhn-k- 
ing  the  morbid  action.  Their  influence  is  In  such  case  simply  one  ••( 
sedation,  and  they  are  certainly  not  so  efficient  as  the  rold-wnlcr 
dressing.  They  are,  however,  e.specially  useful  in  the  advanced  stap-n 
of  inflammiilion,  when  suppuration  has  already  commenced  or  i» 
aljout  to  set  in.  Clinical  experience  has  deniont^trated  that  i!iry 
then  favor  the  formation  of  pus.  Further,  the  poultice  in  the  lallor 
stages  of  a  su|Jerficial  phlegmon  not  only  hastens  the  formation  of  ptw 
in  the  inflammatory  foeuis,  but  lessens  irritation  in  the  outlying  part« 
by  its  sedative  action,  and  so  soflcna  the  tissues  as  to  aid  in  tlip 
passage  outward  and  the  discharge  of  the  inflammatory  prnducts. 
When  poulticing  ia  too  long  persisted  in,  the  part  Iwcomes  pale  or 
white,  swollen,  relaxed,  and  has  a  sodden  look:  the  granulatioiw  of 
the  ulcer  or  aliscess  are  large,  pale,  and  very  flabby,  and  all  the  vtinl 
actions  are  lielow  the  normal  point.  It  is  possible  that  even  death 
of  a  part  might  be  brought  aliout  by  continuous  poulticing.  He 
this  as  it  may,  after  the  discharge  of  pus.  whenever  the  paru  put  on 
the  aspect  just  spoken  of,  the  poultice  should  be  removed  and 
stimulating  applications  substituted. 

Any  material  which  is  in  itself  physiologically  inert,  «nd  will 
long  retain  water,  may  be  used  as  the  basis  of  the  poultice.  FUif- 
seed  meal  is  cheap,  and  ia  probably  the  most  used  of  any  substance. 
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Ground  slippery  elm  makes  a  very  elegant  mucilaginous  poultice. 
Ordinary  Indian-meal  viusk  is  often  used.  The  bread  and  milk  poultice 
is  non-irritating,  but  is  prone  tu  undergo  putrefaction.  The  poultice 
is  rarely  aseptic,  and  is  often  a  carrier  of  germs.  This  in  a  measure 
may  be  prevented  by  boiling  the  poultice  just  before  putting  it  on; 
but  even  with  this  precaution,  when  appUed  to  an  infected  wound, 
poultices,  by  retaining  and  stimulating  the  growth  of  germs,  often 
increase  the  inflammation.  For  this  reason  other  methoda  of  apply- 
ing warmth  and  water  liuve  largely  replaced  the  old-fashiuned  poul- 
tice. Spongiopiline,  or  iiksiirlwnt  cutton,  or  similar  material,  whicJi 
is  readily  rendered  aseptic,  and  is  incapable  of  undergoing  fermenta- 
tion, when  saturated  with  heat  and  water  affords  an  application 
which  is  practically  a  poultice,  and  which  may  be  rendered  germicidal 
by  the  addition  of  minute  quantities  of  corrosive  sublimate  or  similar 
substances,  as  called  for  by  the  exigencies  of  the  ca,se. 

Poultices  are  frequently  used  in  the  treatment  of  deep-seated 
inflammations.  Under  these  circumstances,  according  to  the  dic- 
tates of  experience,  they  should  be  applied  very  hot,  and  be  frequently 
renewed;  very  often,  too,  a  small  amount  of  mustard  or  of  some 
similar  stimulating  material  is  added  to  them  with  advantage.  As 
a  result,  these  poultices  act  as  gentle  but  deep-reaching  counter- 
irritants,  which  in  all  likelihood  affect  not  merely  the  blood-vessels 
of  the  skin,  but  ako  those  of  the  subdermal  tissue.  When  it  is  borne 
in  mind  that  in  all  these  cases  the  poultice  is  applied  to  a  very  large 
surface,  it  will  readily  be  perceived  that  this  counter-irritation  is  a 
powerful  one.  Thus,  in  pleurisi/  or  in  pneumonia  the  whole  anterior 
or  posterior  surface  of  the  chest  is  covered,  or  perhaps  the  whole  chest 
is  enveloped,  by  the  jacket- poultice.  In  peritonitis  the  poultice 
should  be  as  large  as  the  abdomen  of  the  patient.  In  either  of  these 
cases  the  amount  of  blood  drawn  to  the  surface  mu.st  be  consideral>le- 
It  is  probable  that  the  water  of  the  poultice  in  some  cases  actually 
soaks  through  and  exerts  its  direct  sedutive  influence  upon  the  affected 
tissue.  The  value  of  poultices  in  lung  diseases  is  much  greater  in 
children,  whose  chest-walls  are  very  thin,  than  in  adults;  and  it  is 
not  illo^cal  to  believe  that  the  difference  may  be  dependent  upon 
the  inequality  of  the  chest-walls. 

The  jarket-poultic^  should  be  made  of  ihln  flannel  formed  into  a  sort  of  double 
luig.  no  cut  slid  liliuped  lis  io  til  the  individuul,  uiid  neeiired  in  front  with  safety-pins 
find  over  the  shoulders  with  tapes,  or  it  may  Ijt  tusteiied  diretrlly  lr>  an  undershirt, 
u  piece  of  oiled  nilk  always  being  plai.'ed  directly  oiitiiide  of  llie  jurki^t.  The  jaekel 
Mhould  be  divided  into  two  parts  by  a  horizontal  line  of  vlileliing,  and  be  filled  froni 
one  end.  In  order  to  pre\*ent  sagging  of  the  ronlenl.s.  it  is  well,  after  filling,  to 
lake  a  stitch  here  and  there,  in  the  manner  of  i[iiilting.  The  effect,  of  a  jacket- 
poultice  may  be  imperfeclly  attained  by  covering  (he  patient  with  wool  Ijatling  and 
oiled  silk  outside  of  this,— in  fever  patients  the  moislure  from  the  aurface  and  the 
he&t  of  the  body  serving  to  form  a.  kind  ot  fomentation. 

The  value  of  the  jacket-poultice  in  disease  is,  however,  greatly 
lessened  by  the  fact  that  it  enormously  increases  the  heat-retention 
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of  the  body,  and  has,  therefore,  in  many  cases  a  very  serious  influ- 
ence in  heightening  a  fever  temperature  whose  reduction  is  urgently 
indicated.  Whenever,  in  a  pneumonia,  the  temperature  is  high,  llie 
application  of  cold  water  by  means  of  compresses,  or  absorbent 
cotton,  is  preferable  to  the  use  of  the  jacket- poultice.  In  cases  nf 
peritonitis  the  sensations  of  the  patient  are  often  a  practical  guide 
to  the  choice  of  the  dressing.  If  the  pain  is  aggravated  by  external 
warmth,  the  cold-water  dressing  is  preferable;  while,  if  the  cold- 
water  dressing  is  steadily  obnoxious  to  the  patient,  the  best  resulU 
may  usually  be  achieved  by  the  use  of  hot  water. 

Collodion. — This  is  a  solution  in  alcohol  and  ether  of  pyroxylin 
or  soluble  gun-cotton,  which  consists  chiefly  of  the  tri-  and  and  tetra- 
nitro-cellulose;  upon  evaporation  collodion  leaves  on  the  skin  un 
adherent  protecting  fdm. 

Physiologically,  gun-cotton  is  inert.  Collodion  is  a  colorless, 
slightly  opalescent  Uquid,  of  a  syrupy  consiiitencc,  and  smellinf 
strongly  of  ether.  By  long  standing  it  deposits  a  layer  of  fibrous 
matter,  and  becomes  more  transparent.  Thi.i  layer  should  be  ran- 
corporated,  by  agitation,  before  the  collodion  is  used.  When  it  is 
applied  to  the  skin,  and  the  menstrua  are  allowed  to  evaporate, 
collodion  forms  an  impervious,  colorless,  transparent,  flexible,  and 
strongly  contractile  film,  which  adheres  very  closely,  and  cannot 
readily  be  removed.  The  contractility  of  the  film  may  in  a  great 
measure  be  destroyed  by  the  addition  to  the  collodion  of  certain 
substances,  as  in  flexible  collodion,  which  contains  five  per  cent, 
of  Ciinada  turpentine  and  three  per  rent,  of  ca.'for  oil.  nnd  nn 
eva]]orati()ii  leaves  a  film  wliii'h  ilues  not  contract. 

As  a  .'<ul)stitute  fur  ciillodion  the  nun-orticiiil  sohttino  nf  <riiii:i- 
perclia  in  chlorufurni   {J^iqucr  (!uttu-P{ rrhn)  i^  snnictirncs  enipluycii. 

Official  Preparations: 

('(■lloiliuni I'xIcriKil  \\~--. 

(VilUiiliiiiiL  [■"Icxilc ICmittliI  u-t. 

<'iilli)itiurii  C-jM  hariikti  uni  (<';nil  liiindcs  fil)  jkt  coiil  .1    .       ...  l!\ii'rTi:ii  liv, 
C<illi)iliMiii  Sly[ilicum  (I'unnir  Acjil  L>0  [mt  vfr\\.) i;\tcrii:il  iw. 
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DIVISION    II.— EXTRANEOUS 
REMEDIES. 


TnESE  are  drugs  which  are  employed  not  to  act  directly  upon  the 
human  system  or  upon  any  of  its  tissues,  but  upon  some  extraneous 
material  or  entity,  either  in  the  cavities  of  the  body  or  upon  its  exterior. 
Thus,  an  antacid  neutraUzes  acid  in  the  stomach,  or  an  anthelmintic 
kills  the  tapeworm  in  the  intestines,  or  a  disinfectant  destroys  poison- 
ous emanations  in  the  exterior  world  and  thereby  wards  oS  disease. 


FAMILY   I.— ANTACIDS. 

ANTACms  are,  strictly  speaking,  substances  which  are  capable 
of  neutralizing  acid.  The  class,  as  here  defined,  contains  those  reme- 
dies which  in  medicine  are  used  for  the  purpose  of  neutralizing  an 
excess  of  acidity  in  the  prima?  vije.  They  are  almost  solely  employed 
in  forms  of  dyspepsia.  Without  doubt,  cardmlgi'a,  gastric  uncasincfis, 
heartburn,  and  the  rising  of  sour  water  in  the  mouth  are  often  the 
result  of  too  much  acid  in  the  stomach,  perhaps  secreted  by  a  per- 
verted glandular  action,  but  more  probably  in  the  great  majority 
of  cases  formed  by  fermentative  changes  in  the  partially  digested 
food.  As  excessive  acidity  of  the  stomach  causes  gastric  uneasiness 
and  derangement,  so  will  a  similar  condition  of  the  intestinal  canal 
cause  piun  and  spasm  and  functional  disturbance  in  the  bowels. 
This  is  seen  most  frequently  in  infants,  and  is  very  often  associated 
with  a  diarrhtea  in  which  the  passages  have  a  green  color,  similar  to 
that  of  spinach,  and  hence  are  soinetimes  spoken  of  as  "spinach- 
stools."  In.  diarrhcea  of  this  character,  as  well  as  in  colic,  antacids 
are  often  of  service  by  neutralising  the  acid  in  the  intestinal  canal. 

Clinical  experience  has  demonstrated  that  dysjiepsia  is  often 
permanently  reUeved  by  the  use  of  alkalies  when  they  are  given 
steadily  day  after  day.  for  a  long  lime.  According  to  Thomas  K, 
Chambers,  this  is  dependent  upon  an  effect  pointed  out  by  Claude 
Bernard, — the  augmentation  of  the  acid  gastric  juice,  and  so  of  the 
normal  peptic  powers  of  the  stomach.  The  same  authority  further 
says,  "The  teat  of  benefit  being  derived  from  an  alkali  is  the  dose  not 
requiring  to  be  increased  as  the  patient  goes  on  taking  it,  but,  on 
the  contrary,  being  tliminished  gradually,  while  relief  from  the 
recurrence  of  heartburn  continues  still  to  be  experienced." 
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Sick  headache  h  sometimes  dependent  upon  gustric  irritation 
produced  by  an  excess  of  aeid  in  the  stomach.  This  true  sick  head- 
ache is  generally  to  be  distinguished  from  migraine  by  the  early 
occurrence  of  the  stomach  symptoms,  either  as  heartburn,  nausea, 
vomiting,  or  simple  gastric  distress,  and  by  the  fact  that  the  paiii 
comes  (in  with  an  attack  of  bUndness  or  of  dizziness,  and  is  not  llmiled 
to  any  one  spot,  as  the  supra-orbital  or  other  neuralgic  foci,  but  iti 
felt  all  across  the  brows.  In  this  form  of  cephalalgia  antacid-i  often 
afford  prompt  relief. 

Various  substances  which  have  already  l)een  discussed  in  this 
work  are  excellent  antacids,  most  of  them  uniting  this  to  i)ther  medici- 
nal properties.  Thus,  when  a  stimulating  antacid  is  desired,  us  if 
very  often  the  catje  in  sick  headache,  half  a  drachm  of  the  aromaiic 
spirii  oj  ammonia  may  be  taken,  well  diluted  with  water.  Polaxitium 
and  its  carbonates  have  already  been  dwell  upon  with  auificieiit 
detail.  They  may  be  used  as  antaciils;  but,  as  they  exert  iiilier 
powerful  influence.^  upon  the  system,  they  are.  we  think,  not  so 
generally  useful  as  the  soda  preparations. 

SODIUM. 

The  alkahne  salts  of  sodium  include  the  hydroxide,  carbon&Ic 
and  bicarbonate. 

Sodium  hydroxide  is  usually  found  in  the  form  of  white  or  neariy 
white  sticks  or  pencils  which  deliquesce  and  subsequently  alworh 
carbonic  add. 

Sodium  carbonate  is  found  commercially  united  with  varidus 
pro]>iJilL"iis  uf  water  of  crvstalli/ation.  The  Pharni;icn]'ii'L:i  n-cni;- 
rji/.cs  only  the  niono-liydratcd  .sodium  carUmatc;  I  hi?;  is  a  while 
crystalline  granular  ])o\vticr  without  odor  but  with  a  stmn^ly  ;ilk:iliiii' 
taste.     It  is  s<iluble  in  '2M  jjarts  <if  wutfr  and  insoluble  in  alcohul. 

Sodium  hinirljotiiilr  is  a  white  mturless  p.iwdcr  witli  a  inililly 
alkaline  faste  suhiblo  in  \'2  parts  of  water  at  ■>!)"  i-".  .Vt  hifilLcr  \cut- 
peraf uiTs  it  snulually  Insrs  carbonic  acid  and  is  (■liaiij;c<l  iiiln  :i 
carlioiLalo.     It  gives  a  sligiilly  alkaline  reaction  with  litinus. 

Official  Preparations  : 

SiJiiii  HyilriiNiiiuiii  [CaiL^Jtii^  .'^oiiii] Not  iisi><l  iiiHTiuilly, 

i.ii|ii(ir  Soiiii  Hyiirii\iiii  (fj  |mt  i-rnl . ) l.'i  iiiiiiiiii>  (1  t'.r.  ■. 

.Si.clii  ( ':iiljriii:i,s  .\Kiiioliyilr;is  [W  ;usliiiiK  i""!"!;!].  .'i  lo  10  (jram--  (I'-'  II  'i  ( ijii  \ 
Sii.!ii   llic'urlioii:i<  [llakiiin  Suda] .HI  lo  UM  Rriuri-.  (II. il    1  J  i  lin  i 

Soda  ■■■  bciiiji  the  normal  alkali  of  the  blood,  even  very  laitri'  il"-i- 
iif  il  li:nc  very  little  infiucncc  upnn  man  or  manniiatia,  but  il  i- 
prnl){iblc  lliat  it  aclw  mucii  mure  imwcrfully  on  cold-lihioded  aniiii:il>. 

(Inimlr;iii  fmaiil  (li;it  iinc  liiindrcci  iiiid  ,'JfVca  griiiiis  of  sodium  i-;irl"pii:itp 
iiijci'toil  mill  tln>  vein  uf  ^i  do);  [irinhHrcl  iiiily  very  slight  syiiiploiii.'i,  and  lluil  tliinv- 

"  \'  KiihiirrnLi  fijiiiiil  l[i:il  in  •\i'i'-^  nilli  E^i^Frir  fi-'tuliv  borli  Ijii'  nM:i]ilil\'  ueihI  \he  :n-\i\it\  vi 
llif  j^n-lrir  junf  ar'r  <^'i'i<lr<|]>  iihtiti -.<■.!  hy  [In'  ij.^jj?  uT  ^a]l  infill,  il  wnijl<l  aplt'Ht  priNhatili>  thai  the 
local  acEiijji  -ji  cullJIMuli  ^alt  UIXili  [lie  Jr^loniaLU  j-^  tlial  oi  IX  ^limulanl. 
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five  grains  of  Ihe  nilratc  simikriy  Bdniitiistereti  lo  a  rabbil  paused  tiiJy  some  con- 
vulsive itioveiiieiils.  According  Ui  fluiiiiiann,  himever,  tlie  iMKliimi  wilts  llirowu 
directly  into  the  WimxI  in  very  large  nmuuiits  wiQ  slowly  cau-so  deatli,  llie  agony 
being  very  prolonged,  and.  wlien  the  chloride  is  used,  conviilsion-s  being  developed. 
Both  Podocaepow  and  (liitttiiaiin  uHsert  thai  even  ihc  largest  dosei;  do  not  sensibly 
iifTcrl  the  heart  or  the  lemperaiure;  and  the  latter  olwerver  tiirtlier  detlares  that 
tbey  are  without  influence  upon  the  nerve-oentres,  the  [jcripherul  nerves,  ur  tlie 
musclua.  But  if  tliis  be  the  ciise,  it  is  difficult  lo  perceivi?  how  llicy  can  ciiusc  death; 
and  the  earlier  cxperiineiil.i  nt  Podocaepow  indicalc  that  they  do  exert  a,  very 
feeble  action  upon  the  periplicrol  nerves  or  the  mit-Hi'lcK.  Curci  iibo  finds  tlial  the 
Aidiiiin  salts  increaw  the  bliKHl-preHsure  after  the  destruction  of  the  oblongata, 
and  Ujlievea  thai  they  influence  the  peripheral  viufli-niolor  nen-eii.  II.  11.  Beyer, 
an  the  result  of  experiuienti)  made  upiui  lerrapiim.  iiimex  to  the  ronchi.sion  ttial 
sodium  salts  excite  firsi  the  guiiglia  of  the  va«o-ilihil or  Jicrves  iiiid  :ifler«anls  tlmni' 
(if  (he  viuto-cons  trie  tor  nerviw. 

Although  Mayet  affiniiH  that  Hodiiun  chloride  liicteaaeH  the  elasticity  of  tlie 
red  blood -corpuucles,  Ihe  imniediate  influence  of  the  sodium  salts  upon  the  blood  * 
is  proljnbly  very  sliglit,  sini-e,  according  to  Podocjiepow,  one  part  dissolved  in  twelve 
parts  of  blood  does  nut  affect  eitlier  the  phj^ical  cluuactetB  of  the  rod  corpitselen 
or  the  intensity  of  the  oxonc  reaction. 

Podocaepow  and  Sehilnlein  both  aflirm  that  they  cause  in  the  frog  spinal  con- 
vulsions, but  in  Ril^ger  and  H.  Sainsbury's  experiraentB  Ihe  influence  of  the  sodium 
sail*  upon  tlie  frog  was  found  to  be  so  slighl  Ihat  they  could  liardly  ■«  made  to 
Icill,  It  BecruH  established,  however,  lliut  they  will  produce  caluracis  in  the  frog.t 
Moat  observers  s<at«  tliat  the  sodium  salts  are  capable  oF  arresting  ihe  frog's  heart 
in  diastole,  either  when  it  is  in  position  or  after  it  is  renioveti  from  llie  IxKly;  awl 
Laffout  Htat«9  that  there  in  a  primary  period  of  cardiac  stimulation,  wliii'h  is  in 
accordance  with  the  observation  of  T.  VV.  Mills  upon  (Lshes.  There  is,  however, 
much  difference  of  statement  by  different  observers  in  regard  to  the  action  of  thetie 
sails  upon  the  frog's  heart.! 

ffuln'tion. — A  certain  amount,  of  soda  is  a  iiencswary  food  for  the 
higlier  animiils,  yet  it  i.s  very  ciouhtful  whether  an  hiihitual  excess 
has  decided  effect  upon  the  nutritinn,  the  general  tirift  of  the  present 
evidence  l>eing  to  show  that  when  in  excess  the  sodium  salts  neither 
increase  nor  yet  decrease  the  elimination  of  urea  nr  other  products 
of  tissue-waste. 

In  the  experiments  of  MUnch  the  continuous  exhibition  of  large  dones  of  com- 
mon sail  to  man  apparently  produced  at  flrst  a  slight  diminution  of  excretion  and  a 
corresponding  gain  of  the  body  in  weight;  but  after  a  tiine  the  excretion  increasuil 
and  ihe  weight  o(  the  body  decreased.  The  variations  in  excretion  afl'eclcd  chiefly 
Ihe  urine,  but  somelimen  Ihe  perspiration  nnd  feces  were  also  influenced.  The 
urine  was  rendered  alkaline,  but  ils  solii!  ingredientri  were  scarcely  at  all  affecled. 
The  coneitwion  of  Damourelte  and  Ilyades,  iliat  nail  increane-s  Ihe  elimination  at 
urea  and  uric  acid,  is  not  warranted  by  I  heir  own  experiments;  and  in  the  researclies 
of  I.  Mayer,  of  A.  Ott,  of  f'.  f'lar.  and  of  L.  Klemptncr.  neither  the  soditltn  cilnile, 
acetate,  phoflphale,  or  sulphale  increased  nitrogenotiH  elimination,  white  in  thi«e 
ijf  rialcbe  and  Carliercl  itic  alkaline  widiuni  salln  reduced  [he  oulput  of  urea. 


■  Kowtilewi-ky  rCFOnJn  in  the  CrnJftitht.  J.  Mrd.  Wivm..  t5S7^  llie  rriill^  tt(  nn  eliit>umle 
Aludy  tit  xhr  efTe**T«  of  aditinff,  eiiber  in  4ujlJ  lunn  or  in  c^ncenlT»l«l  «jluliuii,  tottt  of  puLiu«iuiD. 
4Ddiuiii.  tjlliiuin,  and  niiinjoniujii  lo  llie  hUiml.  Aji  LI  i.<  nut  p-jMiblr  pt  prtseni  In  conneel  Itijn 
influence  Willi  lUe  eflpcti^  nf  Thrn&prt]lie  dnsep  uf  (lie  druK  tnrtlile  ol  llip  lH«fy,  Wfi  cunlpni  uuntelve* 
wilti  refprrinn  lo  Ihp  paper. 

t  Vor  H  iti-i:llAmDii  of  IIih,  anil  lilrrslure  on  the  .«ubiei^l.  "«c  J^imtH'  ir^  Llrrfi.  /.  Brpir.  Path, 
u.  Phatm.,  1S^.  xiiv.^.  Fur  a  »^rie--«  of  paper<  nn  Ihp  nniiifonii'Iic  fiplL4>r^4  'it  HKJivjin.  pi>laj<.->iu]a, 
and  cal<?mni  *i\\i  f*n  Itie  troii.  by  rtydni'v  tlineer.  *#v  Jounj'tl  uf  i'ht/Fi'iIngy.  1S90.  1801.  ISHft, 

iSee  Podr-rarpow  {Virrhovj'n  Arrhiv,   lixiii.  507  \.  Sr^W>ntpin   OlrrJi.  /.  d,  lirt.  Phv»i<ti..  xviii. 
jiRinil  tf'iimiil.-Rtnd.  .n'k.  Hi.,!..  1880.  2821.  Hinner  ami  Sjonfliury     ' 
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634  extraneous;  remedies 

Therapeutics. — The  fact  that  soda,  in  moderate  amount, 
has  no  depressing  action,  and  indeed  very  little,  if  any,  influence 
upon  the  general  system,  renders  it  preferable  to  potassium  In  cases 
of  acidity  of  the  primip  vijc.  It  is  par  excellenci-  the  alkali  for  acid 
dysjwpsia.  On  the  other  hand,  the  circumstance  clearly  established 
by  Roberts,  that  it  is  less  powerful  as  a  solvent  of  uric  acid  than  is  its 
sister  alkali,  together  with  the  proiierty,  believed  to  belong  in  a  much 
greater  degree  tu  potassium,  of  preventing  the  formation  of  uric 
acid,  makes  Hodium  of  very  inferior  value  in  uric  acid  gravd  or  uric 
acid  dialhcuis.  When  in  any  case  it  is  desirable  simply  to  render 
the  urine  alkaline,  and  at  the  same  time  to  avoid  depressing  the  system 
generally,  soda  would,  on  theoretical  grounds  at  least,  seem  preferable. 

It  appears  to  ]je  well  prove<l,  chnically.  that  the  alkaline  sotlium 
salts  given  one  to  two  hours  Ijefore  meals  in  full  doses  are  of  decided 
value  in  the  treatment  of  chronic  hcjtalic  torpor,  of  catarrhal  jaun- 
dice, and  especially  of  fnill-stoncs  or  other  affections  associated  with 
excessive  viscidity  of  the  biliary  secretions. 

Aa  the  result,  however,  of  an  elaborate  series  of  experiments  mode  upon  dop 
with  biliary  fislula,  J.  Glass  concludes  ihat  the  alkalies  given  by  the  hiouth  do  not 
increase  the  alkaleHeeiiL-e  or  oiiiount  of  the  bile.  The  caution  nciiissury  in  iipply- 
ing  audi  cxperimeiitM  to  human  medicine  lias  been  spoken  of  in  an  cariier  rliaplpr. 
Moreover,  it  wns  apparently  proved  by  the  experiments  of  S.  W.  Lewascben  thai 
the  sodium  carlionul.e,  aulphale,  or  phosphate,  given  lo  dogK  with  biliary  fistula, 
increaaea  very  aiarkedly  tbe  liquidity  of  the  bile  by  dlminiehing  the  percentage  of 
solids.  The  sodium  salicylate  acted  similarly  to,  but  mucli  more  powerfully  than, 
the  other  salts.  E.  Dutouri,  experimenting  with  the  sodium  birarlmnale  upon 
dogs,  found  that  there  was  a  very  eonslant  and  pronounced  increit^G  bolli  of  tbe 
glycogen  and  of  the  sugar  of  the  liver. 

A  possible  therapeutic  use  of  sodium  carbonate  is  suggested  by 
the  experiments  of  W.  H.  Howell,  who  found  that  in  the  lower  animals 
intravenous  or  rectal  injections  of  aohitions  of  sodium  carbonate 
increase  markedly  in  animals  suffering  from  shock  the  amplitude  of 
the  hcurt-l>eat,  and  cause  a  rise  of  arterial  pressure.  Dalebe  and 
Carteret  affirm  that  in  diabetes,  especially  of  the  azoturic  form,  sodium 
carbonate  is  a  very  valuable  remedy. 

Althougli  so  harmless,  the  sodium  salts  when  in  great  excess  are 
decidedly  irritant,  and  it  has  been  shown  by  Stokvis  and  Levi 
that  it  is  possible  with  the  sodium  chloride  to  produce  albuminuria, 
tube-cast-'*,  and  organic  renal  changes. 

As  an  antacid  the  bicarbonate  should  usually  be  selected,  as 
being  the  lea.st  irritant. 

MAGNESIA. 

The  heavy  and  the  light  magnesia  differ  only  in  their  physical 
characters,  the  particles  being  differently  aggregated.  Magnesium 
carbonate  is  manufactured  by  precipitating  a  solution  of  magnesium 
sulphate  by  one  of  sodium  carbonate.  If  the  two  solutions  be  con- 
centrated, the  dense  or  heavy  carbonate  will  fall;  on  the  other  hand, 


olutions  be  dilute,  the  precipitate  will  be  a  light  carbonate. 
Heavy  magnesia  is  olitained  by  calcining  a  heavy  carbunate;  light 
magnesia,  by  using  a  light  carbonate.  All  of  these  substances  are 
of  a  milk-white  color,  and  occur  in  powder;  the  carbonates  sometimes 
in  very  light  cubical  blocks.  They  are  all  practically  insoluble  in 
water,  freely  soluble  in  dilute  acid,  and  in  the  presence  of  acida  they 
nil  act  as  alkalies. 

Official  Preparations: 

Mugnesii  U^itlllm  [(.'ali-inpii  Mnpip.iia]. .1  Ui  4  drachmH  (4-15  Qm.). 

Mugnesii  Oxiiium  Poiulerosuiri 1  lii  4  drachms  (4-1.')  Gm.). 

Mflgnesii  diirlHiiias 1  iu4  drarhina  [1-15  Gni.). 

Therapeutics. — Magne.«ia  and  its  carbonate  arc  antacid  and 
laxative.  Fur  their  purgative  powers  they  are  probably  dc|jendont 
upon  the  presence  of  acids  in  the  primic  vite,  and  hence  their  effects 
vary.  When  taken  repeatedly  they  ure  said  at  times  to  accumulate 
in  the  intestines,  and  should  not  lje  used  as  an  habitual  laxative. 
They  are  often  given  along  with  Ep.som  salt  or  senna,  on  account  of 
their  antacid  properties.  Their  chief  u.«e  is  in  acute  acid  di/spepsia, 
in  sick  headache,  in  diarrhwa  with  excessive  acidity  in  children,  in 
gout,  in  rheumalism.  and  in  various  ciitanenus  affections, — wherever, 
in  a  word,  a  laxative  antacid  is  indictited. 


I 


CALCIUM. 

Of  the  numerous  salt^s  of  calcium  there  are  considered  here  onlj' 
those  in  which  the  action  of  the  ba.sie  ion  predominates.  These  are 
the  oxide,  the  carbonate,  and  the  chloriile. 

Calcium  oxide,  or  time,  i.s  made  by  calcining  the  carbonate,  and 
occurs  as  white  or  grayish  while  mas.sea  which  when  exposed  to  the 
wr  aUsorb  carlwnic  acid  and  crundMe  to  a  white  powder.  When 
moistened  with  about  one-half  its  weight  of  water  there  is  formed 
with  the  evolution  of  much  heat,  a  white  powder,  calcium  hydroxide 
or  slaked  lime.  I.inie  is  soluble  in  ZCU  parts  of  water  at  77°  F.  but 
becomes  less  soluble  as  the  temperature  of  t  he  water  is  raised,  so  that 
bolUng  water  will  dissolve  but  one  part  in  1600. 

Calcium  carbonate  is  a  very  widespread  natural  salt,  being  the 
basis  of  marble,  chalk,  and  Iceland  spar.  The  tJ.  S.  Pharmacopicla 
recognizes  two  forms  of  calcium  carbonate,  namely,  prepared  chalk 
and  the  precipitated  calcium  carbonate.  Each  of  these  occurs 
aj*  a  white  powder  practically  insoluble  in  water,  although  small 
quantities  may  be  dissolved  in  solutions  of  carbonic  acid. 

Calcium  chloride  is  seen  iii  the  form  of  white  .semi-translucent 
fragments,  odorless  but  with  a  sharp  saline  taste.  It  is  solul)le  ii! 
1.3  parts  of  water  and  S  parts  of  alcohol,  and  is  extremely  deliquescent. 

Calcium  sulphate,  or  plaster  of  Paris,  is  a  fine  white  powder  with 
a  faint  earthy  odor,  which  is  prepared  liy  healing  gypsum  until  most 
of  the  water  is  expelled.  It  is  used  hi  medicine  for  purely  mechan- 
ical  purposes.     It   absorbs  water  and  in  a  few  minutes  sohiUfies. 
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Official  Preparations: 

<.\i.l\  [Culi'iiim  Oxide:  Lime]. Not  iiaed  inienuUly. 

Liiiuor  Cukia  [Lime  Water]  (U.M  per  oent.]-  .1  lo  ^  HuidrachmB  (4-13  C.c.J. 

Synipua  Calois  (ft.H  per  toiiI  ,1 . .  , .  , 10  to  20  miniins  (U.I>'L2  V.C.). 

I^iiuimenlum  Calcis  [Carron  Ull] Extenml  um. 

Cakii  Carbonas  I'ru'ti  pi  talus       13  lo  80  gmjns  (H  flm.), 

Crete  Pra>parElA  |Pre|iared  Cliulk] 15  ti)  00  grains  (1  -I  (Im.), 

PiilviB  t^relu'  Cojiipoaxtiis  tiO  per  ifnt.l )  ti)  I  dnu-lim  (2-1  lliii,). 

Misluru  L'n-I.ip  (('  per  ceur.) ,,.... S  t-o  I  HiiuI.iuih*  CIS-.'((I  Cc), 

I'lilt-ii  C'liluriUiiru 1(1  111  ;i(J  graiiiH  {Oft  L'  (irn  i 

{■jilrii  Siil|jluis  Kx«iri^ulus  [I'!us(er  of  Pnris], .  N'ol  Ufled  inlenuilly 

L'lrnl  .IWiow,— Uiislakec)  lime  is  nn  activp  escharniii-;  Hukcil 
lime  is  un  irritant,  or,  when  in  cuncentratcd  furm,  ii  feeiile  earhuroiic. 

Ahuorpliuii  inid  Kliminntinti.  —  Lime  ia  never  uncti  la  sulwtanre  in 
niedidiie,  but  in  tlie  fimii  of  ji  juiuecus  solution.  Wlien  in  such  diluic 
fnnu  it  aels  as  a  detergent  and  sedative,  e-specially  to  mucous  mcm- 
liranes.  lis  official  insoluble  preparations  are  free  from  irrilaul 
properties  and  are  mild  astringents.  Neither  the  soluble  nor  insoluble 
prejiarations  of  lime  arc  absorbed  to  any  large  extent,  tlie  lime  esi-ap- 
ing,  if  given  in  considerable  close,  in  great  part  with  the  feres  inj 
th(!  form  of  some  insoluble  salt.  Minute  quantities  of  it  probablj 
circulate  in  the  blood  in  combination  with  prnteids. 

When  a  soluble  salt  of  calcium  is  given  intravenously,  an  inBoltiblc 
form  nf  lime  is  probably  rapidly  deposited  in  the  tissue,  t^xrrelinn 
of  lime  chicHy  takes  place  through  the  urine,  or  perhaps  more  largely 
through  the  large  intestine. 

Physiological  Action.^PrLibably  owing  to  the  (iifEculty  nf 
their  absorption,  even  the  soluble  preparations  of  lime  have  not  lieeii 
found  ill  pnu-tical  medicine  to  have  any  general  effect  upon  the  body. 
Carl  Franke,  indeed,  states  timt  the  intravpnou.n  injection  of  hrge 
amounts  of  soluble  lime  salts  has  no  effect  upon  rabbits. 

The  aohilile  sails  «f  lime  are  evidently  not  without  phyniologiriJ  aclivity.  and 
liuve  ('lci9e  rclUilion  with  tlie  general  bodily  wetl-l>ci[ig,    W.  IL  Howell  nnil  K.  t'ln-kn] 
liave  proved  lliut  the  inorganii.-  Eulla  of  the  bliiod,  milk,  gastric  juiee.  cli'..  alv  aIJ*  i 
III  kepp  the  iaijla(ed  friig's  heart  bealing  with  tiin-e  ai»J  regularity  (or  liinii.v  ln'iini 
wtthiiLil  othc^^  fiMid,  and,  arcordiiig  to  the  exjitriiiienCs  of  Kiuger,  Bnuiiic;  tlii'i«  . 
sallH  those  of  lime  are  CKpecially  important.     Further,  it  fcemn  to  be  i!eltioii«lrBl<ii  | 
tluit  small  doses  of  soluble  ealcium  salts  ini-rea»c  the  energy  of  the  lieuri '»  aflinn,  i 
lis  tlie  ex  peri  men  Is  of  Ringer  liave  been  confinned  by  Micltivila  nnd  alsi:!  by  Himi. 
Jjingendorff  and   Hiieck  belie\-e  Ihat   l.hcir  oivn  and  prevjoiw  experinients  jiisiitv 
the  conclusion  iliai   ilie  yiresence  of  fnlrium  in  I  he  noiirisliing  Uquid  is  alwliil'l) 
essential  for  the  coiil  un  la  nee  of  llie  t'lirdiue  ailion,  nut  only  iu  mlil  Inn   nlni  iti 
warm-blooded  animaU.     Itiiiel.  slules  thai  though  the  eurdiai^  arrest  iisualli  lakr< 
place  ill  systole  in  culcium-sidl  jioinoning,  yel  if  (he  .-isll  have  come  din-c-lly  ili  mi>- 
Urt  wilh  Iheheari  in  concenirnled  foriii  ihere  In  pandvlic  arrest  (liiastiilir}.    I'linliir. 
aiTordiiig  to  llingi-r  and  li>  H,  ti.  Ileycr,  Ilie  voluiitsiry  and  involuntury  mu»rle»  'J 
the  frog  are  Btimukiicd  by  kuiuII  urnoimls  of  calcium:   and.  aceordiiig  In  Ftniikr,] 
they  are  parulyaed  by  large  amounts  of  the  drug.    Stefani  stales  tlial  ruleitini  rlilonile  , 
wlicLi  applied  Iwally  in  miiiule  amount  iuereases   ihe  functional  activity  of  tl* 
motor  ner\'e-t.rtiiiks,  liut  when  ill  kirge  amouni   prcxiures  rapid  puralysiit:    wlult 
Binet  iiss  demnaslrated  tliat.  the  toxic  duue  of  llie  calcium  salt  directly  famly 
the  cerelfral  i-or<c?c  and  the  motor  ccDirett  of  the  spinal  cord. 
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It  is  certaiu  that  the  i^ulciuiii  salts  arc  esHCiitial  tu  all  tbe  higher 
tissues.  It  is  probable  that  under  ordinary  circumstances  a  sulTi- 
ciency  of  these  salts  is  furnished  U<  the  system  by  the  food,  and  that 
no  gain  is  to  be  achieved  by  their  further  administration.  This  is, 
however,  only  a  probabihty,  not  a  definitely  demonstrated  fact; 
it  may  he  that  the  soluble  haloid  salts  have  more  practical  value 
than  i.-i  at  pre-sent  tielieved. 

Therapeutics,— .\s  antacids  the  salts  of  lime  are  used  largely 
in  the  treatment  of  dian-hiEas.  not  only  because  none  of  the  calcium 
salts  are  laxative  but  also  because  they  seem  to  exercise  a  mildly 
a.stringent  influence.*  For  this  purpose  one  of  the  preparations  of 
the  carbonate  is  generally  preferred,  although  the  syrup  of  lime  is 
occa.sionally  employed. 

In  romiting,  from  almost  any  cause  except  acute  gastritis,  equal 
parts  of  lime-water  and  milk  afford  au  elegant,  simple,  and  much- 
used  remedy.  If  the  voniiting  be  .severe,  all  other  food  should  be 
inhiliited,  and  one  or  two  tablespoonfuls  of  the  mixture  given  every 
half-hour, — the  quantity,  tus  well  as  the  proportion  of  milk,  being 
increased  as  the  stomach  is  able  to  bear  it.  As  lime-water  when  put 
in  milk  prevents  the  formation  of  dense  coagula,  it  is  often  added 
with  advantage  to  that  fluid  when  used  as  food  for  Infants,  or  for 
adults  with  weak  dige-stlon. 

Externally,  lime-water  ha.*)  been  used  as  a  wash  in  various  skin 
disea.ses,  especially  in  tinea  capitis:  it  is  also  apphed  to  ulcers,  and  ia 
said  to  have  a  very  marked  influence  in  lessening  the  amount  of 
discharge.  When  mixed  with  an  equal  bulk  of  linseed  or  ohve  oil 
lime-water  forms  a  thick,  soapy  liquid  {Can-on  Oil,  so  called  from  the 
name  of  the  iron-works  at  which  its  reputation  was  first  made),  which 
is  much  used  in  recent  burns. 

l.ime-water  has  the  power  of  dis.solving  mUcus  and  also  false 
membrane,  and  has  therefore  been  introiluced  as  a  local  remedy  in 
luteiidn-membrnnoiiii  croup  and  in  riiphlht-ria.  It  is  sometimes  used 
by  causing  the  patient  to  inhale  the  vapors  of  slaking  lime,  but  a 
better  method  is  to  pulverise  lime-water  by  means  of  an  atomizer 
and  direct  the  spray  upon  the  back  of  the  fauces  while  the  patient 
is  respiring  deeply.  The  application  should  be  made  every  two  or 
three  hours. 

Externally,  prepared  chalk  and  precipitated  calcium  carbonate 
are  used  as  desiccants  and  protective  applications  to  ulcers  and 
chronic  bums,  also  in  excessirc  sweating  of  the  feet,  and  in  ititcrln'go 
and  other  ajfcctions  of  the  skin. 

Calcium  Chuihide  is  locally  a  violent  irritant,  but  it  is  strongly 
recommended  by  Sw  in  the  treatment  of  gastric  catarrh  and  fermenta- 
tive dyspepsia.    The  results  of  experimental  studies  as  to  the  action 


•  J.  Brnoe  MacCiilliim  lUnxMrtiij/  of  Calitomia  PuWinaiorui.  Vol.i„ — mnliniied  by  Otti  hss 
found  Ibnt  ntloiiim  rM'iri'Ji*  \'i«ry  mark'^lly  irilijhii-i  pen^ial'^o  in  Mir  muhjt,  ond  siUEiEvstfi  il«  luv 
in  ivrpouj  il\nrrhiHx. 
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of  calcium  chloride  upon  the  heart  suggest  the  probability  that  when 
hypodermoclysia  is  indicated  in  conditions  involving  alao  cardiac 
failure,  the  addition  of  chloride  of  calcium  to  the  normal  saline 
solution  might  be  of  great  service. 

Calcium  chloride  is  also  largely  used  in  the  treatment  of  internal 
hemorrhage  with  the  idea  that  it  increases  the  coagulability  of  the 
blood.  While  there  is  some  evidence  that,  when  injected  into  the 
vessels  directly,  it  has  such  an  action,  it  is  probably  not  absorbed 
from  the  intestinal  tract  in  sufficient  quantity  to  exercise  any 
marked  influence- 
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FAMILY  H.— ANTHELMINTICS. 


Tnr.sB  are  medicines  which  kill  or  muse  the  expulsion  of  intestinal 
wurma.  They  are  sometimea  divided  into  vermi£ides,  thoae  which 
kill,  and  vermijuges,  those  which  expel;  but  there  is  little  or  no  prac- 
tical use  in  the  division.  It  is  of  much  greater  importance  to  estaiilisli 
the  relations  between  these  drugs  and  the  different  species  of  entozoa, 
since  clinical  experience  has  demonstrated  that  an  anthelmintic  very 
efficient  against  one  form  of  intestinal  worm  may  be  not  injurious  to 
another  species.  Therapeutically  considered,  the  entozoa  may  be 
divided  into  the  Tapeworms  iTiFnitr},  the  Round-worms  (Lumbrici), 
and  the  Seat-worms  (Ascarides).  The  last  of  those  differ  from  the 
others  in  that  they  are  to  be  attacked  solely  by  enemata. 

It  is  obvious  that  the  value  of  an  anthelmintic  depends  not  only 
upon  its  power  of  poisoning  the  articulate,  but  also  upon  it'i  harmless- 
ness  as  regards  the  patient.  Thus,  it  is  the  eminent  combination  of 
these  qualities  that  renders  the  infusion  of  quassia  so  valuable  in 
cases  of  seat-worni-s,  while  phenol,  though  very  efficient,  should 
never  be  used  again.-il  the  same  parasite,  since  it  has  greatly  imperilled, 
if  it  has  not  destroyed,  the  life  of  the  patient  when  so  employed. 

There  are  certain  general  rules  which  govern  the  administration 
of  anthelmintics,  and  which  should  not  be  lost  sight  of.  They  may 
be  summed  up  as  follows: 

Let  the  ahmentary  canal  be  as  empty  !is  possible,  so  that  the  drug 
may  act  with  the  greatest  force  upon  the  enemy.  For  this  reason, 
anthelmintics  are  liest  administered  early  in  the  morning;  and  in 
obstinate  cases  the  patient  should  Ije  required  to  fast  until  dinner- 
time. If  the  drug  Vte  not  itself  a  purgative,  from  four  to  eight  hours 
after  its  ad nunist ration  a  brisk  cathartic  should  bo  given;  or  a  purga- 
tive dose  of  calomel  may  be  combined  with  it,  as  the  bilious  purging 
induced  by  the  latter  drug  seems  to  be  especially  obnoxious  to 
the  entozoa. 

SANTONICA. 

Levant  Wormseed  consists  of  the  unexpanded  flower-heads  of  Arte- 
misia paucitlora,  a  composite  of  Northern  Middle  Europe  and  Asia. 
It  consists  of  pale,  greenish-brown,  smooth  beads  of  four  or  five 
tubular  flowers  of  a  very  strong  .aromatic  odor  when  rubbed,  and  a 
bitter,  disagreeable  taste.  It  contains  volatile  oil,  resinous  matter, 
and  a  crystalhne  principle,  santonin,  the  anhydride  of  sanioninii:  acid, 
which  occurs  in  colorless,  pearly,  four-sided,  ortho-rhombic,  very 
insoluble  tables.  It  has  a  neutral  reaction,  but  unites  with  alkalies 
to  form  salts,  and  hence  is  freely  soluble  in  alkaline  solutions. 
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Official  FVeparations : 

.Siiulumuum .2  I"  J  p""'""  fll.I^-O-^H  Gm,). 

Trochiitci  Suntonmi  (each  }  grain) ...2(titi  troches. 

Physiological  Action. — Absorplion  anil  JJliniiriiitM'i. —Hunluiiiii  in 
only  freUy  in-itunt.  It  ih  ultsorbed  readily,  prububly  ivs  a  »uiliuni  san- 
tnninate,  and  by  its  eliniindtiun  produces  a  very  pronounced  reddish 
discolor  alio  II  of  the  urine,  which  is  characteristic  of  the  poisoning. 

According  tn  the  researches  of  Jaffe,  suntonin  is  eliniiniited  as  a 
new  Hubstance — siuUogenin,  and  also  as  a  derivative  of  santogeiuti — 

The  color  of  the  urine  is  a  very  marked  yellow,  which  has  at  lirat  an  orange  tint, 
lull  litter  ven,'  liirRo  doMcs  IjecniiieH  siitlron-iike,  ur  Bomeliniefl  even  a  purpliih  red, 
whii-h  liiw  given  origin  lo  the  ideu  llmt  blood  wiut  presetil  in  it.  According  to  MaiuM, 
iho  addition  of  an  aikati  to  the  yellow  urine  caiuex  it  to  become  red. 

The  e\at't  form  in  which  santonin  is  thrown  off  is  not  eatai)lished, 
but  probably  it  undergoes  oxidation  in  the  system.  Kletzinsky 
aM.serts  that  the  drug  receives  in  the  system  six  atoms  of  oxygen.* 

yantonin  must  have  a  powerful  action  upon  the  nervous  system, 
but  we  have  no  detailetl  knowledge  as  to  its  general  physiological 
action.  Santonin  often  increases  the  flow  of  urine,  and,  according 
to  Farquharson,  it  also  increases  slightly  the  elimination  of  urea. 

Therapeutics. — Santonin  was  introduced  into  therapeutic  use 
in  IS30  slmost  simultaneously  by  Alm«  and  by  Kahler,  and  is  one  of 
the  most  reliable  remedies  that  we  have  in  the  treatment  of  the  lum- 
bricoid  or  round-worm.  Von  Schroder  believes  that  he  has  proved 
by  direct  experiment  that  santonin  is  feebly  toxic  to  the  round- 
worm: '>ut  in  this  he  is  in  opposition  to  the  general  clinical  ex|)erieiice 
and  llir  almoNt  universal  belief  of  lielminthohiEiNts  that  santonin 
Mi-ts  ilirectly  upon  the  intc^linnl  pani.-4ite.  It  certainly  in  a  very 
ellicietit  remedy,  but  it  should  either  be  combined  with  or  followed 
in  about  two  or  three  hours  by  a  bri.sk  cathartic.  The  combination 
of  cidoinrl  and  santonin  ha.s  lieen  much  commended. 

.\«  long  ago  iw  \Siyi  fluil'pin  and  Martin  recomntoiided  santonin 
ill  amaurosis,  inserting  it  to  lie  especially  Useful  in  those  ciwes  in 
which  there  had  Ijcen  choroiditis  and  iritis.  These  statements  have 
been  confirmed  by  D.  Dyce  Brown,  as  well  as  by  Ogston,  G,  Frank 
Lydston  affirms  that  santotiin  is  a  valuable  remedy  in  epilepsy.  D.  H. 
bergey  as.'serfs  that  santonin  has  especial  relations  with  the  uterus, 
and,  if  given  in  full  duse  at  the  time  of  the  molimen,  is  an  efficient 
remedy  in  acute  su pprexitian  oj  the  menms. 

Toxicology. — The  first  and  most  characteristic  symptom  pro- 
duced l>y  large  dofcs  of  santonin, — xanthopsia,  or  yellow  vision,  is 
probably  due  to  a  direct  action  of  Ihe  poison  upon  the  retina. 

•  Chrynoptinxiir  ar.il  prntiirr*  n  iHm^lotniion  of  rlt«  urine  ^imil*r  to  ll\at  miied  by  Hatonio. 
Aeeordiritr  (n  Huppc-.^yl«r.  Ihr  raiL«e  uf  the  «»lorHtiiin  cvi  rvOiJity  b«  ilifflibguiithnl  by  iMfdioi 
Hidium  hv'tnJTiilr  ■■>  I Lr  urinr,  knd  IlLrfi  *1iAkiriir  up  Willi  Amy]  alpohol.  whvn.  if  (b#  coloratiDii 
pn>Fe^*  fnini  •^niitoiti't.  Hie  iiriibf*  i-  Jri^iitnri^^l,  wIliIi'.  if  il  Iw  due  Id  rtiryrmptiAnic  &riit,  IIib  fllrotiol 
loJbna  up  only  tnwc*  uf  l]t«  pnlonn*  mnltfr. 


XanthopsiB  was  firHt.  tiol[ccd  by  CalloiiJ.  UHiinlly  il.  coiiaiHW  of  a  very  deep 
yellow  lint  iniparled  lo  llic  landacape  nnd  to  evpry  object  looked  al, — an  effect 
perlutpH  moat  comparable  to  ihat  o(  looking  through  yellow  glafis;  Bonictimcs  thix 
yellow  IH  replaced  by  green;  and  Heydliiff  stales  tliat  he  has  seen  patients  in  whom 
the  litiL  wflH  red,  and  others  in  whom  il  waM  blue.  Aa  was  first  pointed  out  by  Kniea, 
llie  period  ol  yellow  vision  is  usually  preceded  by  one  of  violet  vision,  and  during 
tlie  stage  of  yellow  vision  there  is  a  lesKcniiig  or  complete  destruction  o(  tlie  senai- 
bility  towards  the  violet  end  of  the  spectrum.  Two  theoriea  liave  been  advanifd 
aa  to  the  cause  of  the  yellow  vision;  firal,  Ihal,  it  is  simply  due  to  staining  of  the 
humors  of  the  eye,  but  Hose  v.'ae  unable  to  find  any  dycsluff  in  any  portion  of  the 
body  except  in  the  medulla  of  the  kidney;  and  Filehne,  in  u  very  largp  series  of 
studies  upon  human  beings  and  lower  animals  was  unable  to  find  any  staining 
either  of  the  humors  or  of  the  rclina  itself.  Moreover,  the  theory  of  sloining  does 
not  sal isfactorily  account  for  the  violet  vision  wliich  precedes  the  yellow,  nor  for 
the  later  failure  of  llie  power  of  recopiizing  violet.  The  second  theory,  lliat  Ihe 
disturbance  of  visinn  is  due  In  the  action  of  Ihe  drug  upon  the  retinal  elements 
Ihetnselves,  would  Beem  to  lie  «( rengt  linnet!  by  I  he  sliiloninil  of  Filehne  that  ehanges 
in  Ihe  visual  purple  can  be  demonstrated  in  animals  fatally  poisoned  wilh  snnlj:inin. 
The  accuracy  of  this  statement  is,  however,  denied  by  Knies,  who  affirms  that 
santonin  has  no  influence  upon  Ihe  visual  purple  or  Ihe  function  of  the  roda  of  the 
retina,  bo  that  ihe  matter  would  seom  to  be  utill  sub  judict. 

In  fHiistining  by  snntonin  great  I'nllor  of  surface,  with  a  blue 
I'ultu'  iiniund  the  eyes  or  invnlving  the  whole  (■ttuntennnre,  has  been 
genenill}'  an  early  Bymptcni;  vomiting  ban  not  rarely  been  present, 
and  sonietinic.-s  has  been  accoiiipanied  liy  ei>licky  pains.  Besides 
the,se  manifestations,  giddiness,  mental  apathy  or  stupor,  great 
coldness  of  the  surface,  profuse  sweating,  trembling,  mydriasis,  and 
finally  lo-ss  of  consciousneBS,  with  convulsions,  often  violent  and 
accontpanied  by  opi.sthotonos  and  eiuprosthotonos,  and  failure  of 
respiration,  are  the  usual  phenomena  of  s  an  ton  in- poisoning.  The 
drculatiiin  seenw  to  be  very  little  affected.* 


I 


According  lo  t'niluier.  lU'HJerale  doses  of  tuLnlonin  produce  in  domestic  uniniiLls 
poiyuria,  sometimes  slrangury,  and  very  commonly  so  pronotinced  sexual  excite- 
ment as  lo  suggest  lliut  the  drug  may  liave  value  as  an  aphrodisiac.  The  toxic 
iliise  causes  in  dogs  and  other  domestic  animals  accelerated  breathing,  slowing  of 
the  pulse,  universal  trembling,  cramps,  free  salivation,  tmconsciousness,  convul- 
sions, dilated  pupils,  and  dcath.t  After  death  the  lesions  are  not  alisolutcly  con- 
stanl,  but  hyperemia  of  the  nerve-ecutrGa  and  coogestion  of  the  lungs  and  heart 
are  nearly  always  present. 

The  smallest  dose  causing  fatal  poisoning,  which  we  have  seen, 
is  that  reported  by  Grimm.  In  this  case,  a  rather  feeble  child  five 
years  old  took  two  one-grain  doses  of  santonin,  and  was  seized  with 
convulsive  tremblings,  which  increased  in  severity  until  they  became 
severe  convulsions,  accompanied  jjy  unconsciousness,  trismus,  pallor 
uf  the  face,  cold  sweats,  dilated  pupils,  und  rapid  pulse  and  respiration. 
Thirteen  or  fourteen  hours  after  the  ingestion  of  the  poison,  while 
the  patient  lay  on  her  back,  quiet,   unconscious,  with  moderately 


•  Ou*,  Arth,  far  Exprr,  Pnlh.  and  Phnrm..  vi.  302. 

\  Src  n^pFruncnTD  or  Muriiifi  {Dan  tiaiiivmn.  MnrburB,  IB5L),  ot  tioM>  iVvrhmp'a  Afrhtp,  I^D. 
ivi.l,  af  T.  KraUM  <lnnua.  Dim.  Tllbingeii,  I8ii0i,  siiiT  ol  l'r6i\atr  ( .WmuUrtc/tt  f.  Tkirrhritk., 
18B3.  iv.). 
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dilated  pupils  iind  a  slow,  feeble  pulse,  liesith  occurred  suddenly. 
In  several  other  instances  doses  of  from  four  to  six  griiinw  have  proven 
fatal  to  children.* 

It  is  a  curious  fact  that  some  of  the  text-books  advi.se  the  use  of 
santonin  in  doses  larger  than  those  whicli  have  produced  seiious  or 
even  fatal  poisoning.  Very  alarming  symptoms  have  Iwen  occasioned 
in  a  child  three  and  a  half  years  old,  by  one  and  one-hdf  grains. 
The  reason  large  doses  have  been  so  often  given  with  impunity  is  the 
great  insolubility  of  the  crystals  of  the  drug. 

The  iTcalment  of  poisoning  by  santonin,  after  evacuation  of  the 
stomach  and  bowels,  must  at  present  be  entirely  tentative.  One 
ease  appears  to  have  been  saved  by  artificial  respiration;  but  Binz  has 
found  amyl  lutrite,  morphine,  and  artificial  respiration  alike  useless 
in  anim.ils;  chloral  given  before  the  poi.'Hon  appeared  to  be  of  aer\ice. 

Administration. — Santonin  is  liest  administered  in  troches, 
BO  that  the  slow  solution  of  the  santonin  in  the  intestine  shall  produce 
the  greatest  possible  effect  upon  the  worm  with  the  least  absorption 
of  the  remedy.  The  dose  for  a  child  two  years  old  is  one-quarter  to 
one-half  a  grain  {0.016-0.03  Gm.).  For  young  infants,  santonin  is 
hardly  a  safe  remedy  in  any  efficient  dose.  When  a  dose  of  any  size 
IB  pven,  it  should  not  be  repeated  in  less  than  eight  hours,  and  the 
last  dose  should  be  accompanied  by  a  purgative  amount  of  calomel. 

The  soluble  sodium  sanloninate  is  much  more  dangerous  and  less 
efficient  than  santonin:  the  object  is  to  get  as  much  of  the  remedy 
as  possible  in  contact  with  the  worm,  and,  as  in  order  to  do  this  a 
alow,  not  a  rapid,  absorption  is  necessary,  the  insolubility  of  santonin 
is  an  advantage. 

SPIGELIA. 

The  rluzome  and  roots  of  Spigelia  marilandica,  or  I'inkroot,  an 
herbaceous  perennial,  growing  in  the  Southern  and  Southwestern 
United  States.  It  consists  of  a  knotty  head,  with  numerous  fine, 
crooked,  branching  rootlets.  The  odor  is  faint  and  peculiar;  the 
taste  sweetish  and  slightly  bitter.  W.  L.  Dudley  separated  from  it 
an  alkaloid,  spigeline,  which,  according  to  Boorsma,  is  actively 
poisonous. 

Physiological  Action. — Full  therapeutic  doses  of  spigelia  pro- 
duce in  man  no  symptoms,  but,  according  to  Hodge  Thompson 
(quoted  by  Eberle),  Eberle,  and  Spalaberg,  an  overdose  causes  acceler- 
ation of  the  pulse,  dilatation  of  the  pupilt>,  heat  and  drj-ness  of  the  skin, 
Hushing  and  a  swollen  appearance  of  the  face,  with,  in  Eberle's  eases, 
talkative  delirium.  Two  fatal  cases  f  of  poisoning  by  it  are  said  to 
have  been  recorded.  According  to  H,  A.  Hare,  toxic  doses  slow  the 
pulse  and  depress  the  heart,  the  respiratory  centre,  and  the  motor 
spinal   cord. 

•  EeferenoM  for  ihew  canes:  /•.  J.  ff..  vlii.  906;  ii,  698;  fl,  "7.  T.,  lixiv.  362:  ,S.  J6.,  cri.  US. 
Sue  »1hj  W,  J,  KilnK,  SI.  Thorvu  Hotp.  Krp,.  ■nil  C.  Bevill,  ".  (.'.,  lii.  «iS;  Bprg,  Wviimbure. 
Hed.  Corrripondratbl..    1S62. 

T  TheH  ows  ■piKar  U>  have  bseii  indefimiely  mpiiyl.  unci  »b  dT  doubtfal  MiUieotieiiy- 
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In  Hare's  esperiments  toxic  doses  of  spip?lia  raused  in  the  dog  hiuried  rewpira- 
Uiiy  ninvemenU,  retchiDg,  wide  diLalalimi  at  the  pupil,  iiil«nml  KirabiamiiH,  itiurked 
exoplii  lialinta,  inuBciilur  weakness  and  Iokh  of  coiirdi nation,  and  al  last  deep,  pasB- 
ing  into  coinu  and  deaili  from  failure  of  rpspirnl.ion;  in  the  frog  exophlhnlmia, 
exwusive  muscular  weaknesB.  Itibw  of  reflex  activity,  and  plowing  of  the  liiairi.,  with 
at  first  inerease  of  power  of  llie  systolic  contraetiona  but  afterwards  arrest  in  a 
condition  nt  semi-diaatole. 

Therapeutics.^Spigelia  is  a  most  efficient  remedy  in  cases 
uf  the  rouDcl-wurni,  and  is,  when  given  within  the  liounds  of  modera- 
tidii,  entirely  safe.  It  appears  to  narcotize  the  worm,  and  reqtiires 
the  iwe  of  a  lirisk  cathartic.  The  only  preparation  official  is  the 
Ouidextract  (Fluidextractum  Spigei.i^),  the  dose  of  which  for  an 
adult  is  2  fiuidrachms  (S  C.c).    It  is  generally  combined  with  senna. 


OIL  OF   CHENOPODIUM. 

The  Chenopoiliuiii  anthehninticum,  or  -lenisalcin  Oak,  is  a  r-.iiA, 
odijrous  plant,  growing  iibotit  waste  phtce-s  in  the  sulmrhs  ot  towii.s 
in  the  Lnited  States.  The  seeds  (fiometimes  known  as  American 
wormsecd)  are  minute,  ploliuhir,  are  liRht  brown  and  nijout  the  size 
of  a  pin's  head,  of  a  nauseous  odor  anil  a  pungent  taste,  due  to  the 
volatile  oil  which  they  contain  in  large  quantity. 

The  oil  of  chenopodium,  the  only  derivative  of  the  plant  ofticiiil 
(Olki'M  Chknopodii),  is  of  a  light  yellow  color,  lieeoniing  darker  and 
less  fluid  by  age,  of  a  peculiar  powerful  odor  and  a  hot  burning  taste.* 

According  to  lirtinning  the  oil  of  chenojKidium  produces,  in  both 
frogs  and  rabbits,  paralysis  through  depression  of  the  spinal  cord; 
and  in  the  mammals,  paralysis  and  respiratory  failure.  Added  to 
blood  outside  the  body  it  causes  methemoglobin.  ISriJnning  also 
finds  that  in  proportions  of  one  part  to  two  hundretl  it  has  a  distinct 
antiseptic  action;  while  I  In  -'ilKIO  ntircotizes  but  does  net  kill  the 
Ascarus  mystax  (round-vvorni  of  dogs).  It  has  lieen  used  in  lii/iltTiji, 
but  is  now  employed  only  as  an  anthelmintic  against  the  luvibricus, 
and  more  rarely  the  taptworm.  It  is  very  efficient,  and  ten  minima 
(0.6  C.c.)  of  it,  on  sugar,  may  be  given  to  a  child  three  years  old, 
Ijefore  breakfast,  dinner,  and  supper,  for  two  days,  followed  by  a 
brisk  purge. 

ASPIDIUM. 

Fiiii-MaK,  or  Male  Fern,  is  the  rhizome  of  Dryopteris  Filix-mas, 
or  male  fern  of  Europe.  L'nder  the  name  of  Aspidium  f  the  present 
v..  y.  Pharmacopcria  rectgniites  both  it  and  the  rhizome  "f  the  indige- 


,  *  In  ih*  Marylnnd  Mfd,  Jtntm    tv.  ??.  T.  B.  Brovrn  rrport*  a  ni-*p  in  whirh  ij^diIi  wiw  4ttrib- 

nlfld  t<i  Ihe  tnkine  of  an  ounrp  or  nj  trv  of  wormnved  oil  iji  ilivirlc-4  ilfi>eh.  TLp  palirnl  vtUr  fDiind 
bk  bed  uiioon^cLou..,^  »iih  vomilpd  m:  iters  over  \i\f  eumundingfr.  uf rpr  »ome  hour*  bfcame  '4?n>iiblc, 
relaiun]  an  hour  or  Iwo  later  into  h  avy  ulrep,  was  aentn  rouwd.  and  wIuTb  playm^  cHnlr*  trrtsine 
Kphajijc.  deaf  10  coriver^aTion,  acul,  y  wnsitivp  ti*  othpr  »uurid»  and  finajfi'  iIipiJ  oT  hrmrplrjEic 
mpoplexy.  Il  is  imprabahle  that  lh<  wortnsee*!  -wa*  tli<.ilirect  ^mnedinte  rnu^e  'tf  i)^'•  ffttai  r^jull. 
1  tt  i^  proltable  IhaT  many  ?pef^ii  of  thi;  genu«  A«p.Mj]urTa  ari^nclii'i'-  l^uiil^^Airi,  \.\r'li.  f,  Etprr, 
Path^  u.  Pkarm.,  lH9a^  Ksxv.l  *^panit  ]  from  t Tie  rliiikimp  of  Avp^diiuit  puitiulu^um  Iwu  aeidii  eloMly 
»tliKi  to  fitictc  B^id.  a  yelJow  and  a  hite  pflj/tlichic  taj-ijl;  anrl  bnrli  he  and  Valler  LftUn^o  liave 
found  IbOBe  extracla  ot  tho  plaut  Lo    -e  acti^T  tirniaeidee. 
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nous  D.  niarginalis.  The  rhuome,  wben  perfect,  is  from  dx  U>  twelve 
inches  long,  and  covered  with  large,  browa,  imbricated  scjilcs.  Its 
taste  is  bitter  and  astringent. 

Tlie  ufhi'iiil  (ileijresin  (Olkokesina  Aspidii)  thoroughly  repre- 
Hents  the  rrude  drug.  It  is  a  dark,  thick  liquid,  of  a  bitter,  nauaenus, 
slightly  acrid  taste. 

Aspidium  contains  an  amorphoua  acid,  filicu;*  which,  according  lo  the  expcri- 
niciiti!  of  K,  Pouleson,  is  a  very  active  substance,  caiuting,  in  the  frog,  at  Gnl 
excilemenl  and  tlieii  puriilysis  of  the  central  nervous  ayslem,  and  finally  paialyiing 
llie  lieart  and  exerting  a  marked  infliLcnce  upon  the  muscles:  producing  in  H-arni- 
blomled  aniniols  violf^nt  diarrhaui,  witli  a  general  jiaralytiiH  due  to  depression  of  tbp 
spinal  centres,  and  finally  cardiac  palsy.  Kobert,  however,  as  the  result  of  liis 
experimeniK,  believes  that  the  vermifuge  principles  of  niale  fern  do  nut  depiiiil 
solely  or  e\-cu  ehicHy  ujion  tilicic  acid,  but  upon  tho  ethereal  oil. 

In  ovcrdu^e  it  i.s  a  violent  poison,  pi^jdueiiig  excestivc  voiniliiis 
wild  pnrging,  with  general  weakness,  tremors,  cramps  in  thf  cMreniJ- 
ties,  increased  reflexcw,  auiaiirosiH,  and  fiiiallv.  in  some  cases,  titilenl 
t'.'tanic  ci.invulsiun.s,  with  oiHstlidtunos,  stupor  deepening  into  ccniiii, 
and  collapse.  Icterus  is  sometimes  apparent.  Disturbance  <tf  the 
s])ecial  senses  is  a  not  infrequent  symptom  in  aspidium* puLsoniiig. 
Deafness  without  loss  of  vision  lias  been  noted  (c)i.se  of  Grant).  More 
commonly  nmblyojiiu  or  (.-ompjete  uniaurosis  occurs.  One  or  Imili 
eyes  may  l>e  affecled,  and  total  bhndness,  with  gray  atrophy,  innv 
remain  as  a  permanent  condition  (Katayama  and  Okanioto;  alsc 
Bayer).  Experiments  upon  dogs  indicate  that  the  primary  influcDce 
of  the  drug  is  on  the  gangUon-cells  of  the  retina. 

'I'lir  ii-liTn>  iif  iis|iklh[rii  |«iiscin  ]i:ts  l-ccii  nttriliutcd  In  llic  inHiiiiiiiiiil  ifHi  i^l  il:i 
ilinnifiiiiiii,  bu(  (iriiwilK,  innii'iviiif'  I  liaL  it  niiglit  Ik'  i>f  Ik'HiIl-  •>iii:i".  I"iiiii|  "'i 
I'VUMiiMliiiii  of  iKc  I  ill II k1  of  p;ii  iciii-  lliut  iTiiiui'iiialcly  afliT  I  lie  t;tliiiic  i>l  Irirci-  il™  - 
tii  UiG  cxirai'f  of  iiiiilr  tcni  (here  ^^Jl^  a  iii:irivrrl  ]c>M'iiinft  in  llii'  luirnix^r  oi  i  [h'  rt'J 

lilood- |.^l^<■ll■^.      llr:i«il/.   lliiTcfoiT.  cinic   lo  the  i-oiulii>ioii   (li:ii    ilir  t\ir.iU  •• 

]>ii»crfTilly  ili'Mnn'livr  lo  Ihc  red  liiooil-iiiskw,  anil  that  liii'  ii-lervi-.  «;i>  In  ipuc  \u  ii- 
t'l  jolitpv.  U-  i  i<'i"irgicAv.sky  li:is  fouinl  I  lull  in  ralil>il>i,  fjilailv  jmi'.oncii  wwh  rri:il'' 
fera,  no  ilrslruclion  of  \]n-  it'd  l>l<s<nl-('rir]siis('h's  m-ciirs  if  lii-alli  Iriki's  jitin'  \\i[hiii 
I  Hciily-fiiiir  hours;  bill  llial  if  tiic  .-.yiiiplojiis  U'  priilrai-led  over  M'Vcrai  iiay>  Uii  i"' 
is  ii  viTy  ili-tini-l  Uv-M'iiiiiK  iti  t)iv  aiiiouiil  of  hciiioglohin  in  tlic  lilooii;  ami  ilti' 
aflcr  licalli  llii'  ili;irai'l('ri.-lii-  riuiiiffc  nf  itic  ixiiMiiiinp  is  a  I'ronoiiiircd  \vi(lc-s]in-ii! 
iif|«isit  of  fi'rroiis  |ngiiii'iils  in  llii:  liver,  llie  spleen,  the  iiiarniw  of  llie  liohe-,  :iii'l 
.loiiiiiiiiies  id  llie  kiiiiicys.  In  Ilie.sc  laler  riwarelies,  the  theory  of  (;r:iiiity  !l::i; 
t)ic  ]Hiisoii  alls  .s]itH'ially  u|ion  llie  livcr-i-ells  was  not  contiriiicil. 

.\ftcr  f:il:d  Iinisoniri;;  in  (lie  lower  niiimals  by  nsimliiim.  lic^^iili-' 
I  111'  ^ciiiiiilar  |>it;iiieiilalion  jusi  >pi>kcti  of,  iHunorrliiigir  .i;a--t  rn-i'iitrrri- 
anil  I'vslilis.  will)  \iol<'nf  parcncliyiuiitou.s  nc))hrili,-:,  may  lio  fniinii 
([■"rolincr).  The  fal;il  result  i-^  partiiilly  due  to  violent  in-it:itioii  "f 
the  (;;i,stn>-inleslitial  trnel  of  llie  kidneys;  but  tiiiirll  is  |>ro}iiil'ly 
correcl  in  liis  lielief  Dial  it  l,s  also  IiifkcIv  the  outcninc  of  the  inHui'inc 
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of  the  poison  upon  the  nerve-centres,  to  which  factor  should  also 

he  iiiKted  its  iirtiuti  upon  the  drcuhitimi.  The  niiiiiiiium  fiitnl  dose 
of  the  oleureain  is  hiirdiy  known,  Imt  eight  grunimes  of  the  extract 
have  caused  death  in  a  child  about  three  years  old;  six  drachms  of 
the  oleoresin  have  several  times  proved  fatal  in  the  adult:  *  in  Pal- 
tnufs  case  the  fatal  result  is  said  to  have  Iweii  due  to  four  and  a  half 
grammes. 

Therapeutics. — Male  fern  is  employed  almost  exclusively 
againat  the  tajicworm.  In  its  administration  it  is  necessary  to  regard 
strictly  the  general  rules  applying  with  greater  or  less  force  to  all 
anihelmintii's.  but  which  are  esjiecially  im|ierutive  when  a  drug  is 
enii)tiiyed  against  the  tapeworm.  The  patient  .should  live  upon  milk 
and  a  little  bread  fur  one  day,  and  the  following  morning  take  a  fuJl 
dose — one-half  to  one  fluidrachni  (2-4  C.c.) — of  the  nleore-sin,  fast- 
ing, and  repealing  it  in  two  or  three  hours.  At  noon  the  patient 
may  eat  freely,  and  in  the  evening  a  brisk  cathartic  uliould  be  given. 

Pepo. — Pumpkin  Seed. — The  seeds  of  the  ordinary  pumpkin, 
Cururbita  pepo,  are  a  valuable  remedy  in  case.s  of  tapeworm,  [lerhaps 
even  more  efficient  than  the  male  fern,  and  perfectly  harmless.  Two 
ounces  (62  Gni.)  of  the  seeds  may  Ije  beaten  up  with  sugar  into  an 
electuurj-p  or  with  water  into  an  emulsion,  and  W  taken  fasting  in 
the  niiirning,  the  patient  having  fhet^'d  the  previous  day.  Some 
hours  after  their  administraticm  a  brisk  purge  should  be  given.  I.  fl- 
Wolff  a.sserts  that  the  active  princi]>le  is  a  resin,  which  he  has  found 
efficient  in  doses  of  fifteen  grains  (I  (!m.). 

Kofsso  [Cnssn),  Brnyera.  is  the  female  inflorescence  of  Hagenia 
abys,sinica,  a  tree  of  Abyssinia.  It  occurs  in  compressed  greeni.sh- 
yellow  clusters,  of  a  fragrant  balsamic  odor,  and  a  taste  which  in  a 
little  while  becomes  acrid  and  disagreeable. 

The  cryBtalline  resin  lamn^  diecovered  by  Pavesi.  is  believed  by  Bedall  to  be 
the  iipl.ive  principle  of  kousso.  Leichsenriiig  affirms  it  to  be  katoloTin,  an  amor- 
pholw.  ypllo wish- white  subttlance,  which,  according  1o  Handmann.  in  an  active 
paralyianl  to  all  muscles,  including  the  heart,  tiiid  also  of  the  tnotiir  tierve-endings. 

Brayera  is  a  most  efficient  remedy  against  the  (a/jcicorm,  and  even 
in  large  doses  causes  no  greater  inconvenience  to  the  patient  than 
some  nausea,  abdoraimd  pain,  and  looseness  of  the  bowels.  It  is 
generally  not  necessary  to  administer  nny  purgative  with  it,  and  the 
worm  is  discharged  dead  with  the  last  watery  passages.  .\  half-ounce 
of  the  powdered  flowers  is  given  suspended  in  water  in  the  morning, 
with  the  usual  precautions  a,s  lo  diet.  The  liest  preparation  is  the 
yellowish-brown,  intpure,  amorphous  k-osin  of  commence,  whifh  may 
be  given  in  doses  of  seven  to  fifteen  grains  (II-5-I  Gm.)  repeated 
every  half-hour  until  four  doses  have  been  taken,  a  full  dose  of  castor 
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oil  being  administered  one  hour  later.  Care  should  be  exercised 
in  giving  brayera  to  pregnant  women,  as  it  is  stuted  that  it  has 
produced  abortion. 

Pomegranate  Rind. — The  bark  of  the  stem  and  root  of  the  pome- 
granate (Punica  granatum),  although  very  unpalatable,  is  efficient 
against  the  tapeworm.  As  originally  stated  by  C.  Tanret,  pomegranate 
bark  contains  four  alkaloids;  the  most  important  are  ptUetieritu 
{jMnieine)  and  iso-peUeiierine  (iso-punicine).  The  official  pelletierine 
tannate  is  a.  mixture  of  the  four  alkaloids. 

Official  Preparations: 

Fluidexinwtiim  Granati 30  iDiiiimn  [li  C.C.). 

Pellclierinie  Taniiaa 4  grains  (O.^.'i  llm.). 

In  the  higher  animals  these  alkaloids  paralyze  the  peripheral 
motor  nerves,  having  a  curarc-hke  action,  without  affecting  seiisaliou 
or  muscular  contractilitj'.  G.  Coronedi  agrees  with  the  statement 
that  the  paralysis  is  peripheral,  but  beUeves  that  the  muscle.'^  iheiii- 
aelves  are  affected.  The  efficiency  of  pelletierine  as  an  anthelmintir 
has  been  shown  by  Dujardin-Beaumetz  and  confirmed  bj'  various 
clinicians.  Dujardin-Beaumetz  also  has  employed  it  successfully  in 
M^i'ire'n  disease,  and  states  that  hypodermic  injections  of  six  graiiis 
(0.4  rim.)  produce  in  man  severe  vertigo  and  muscular  weiikness, 
witli  great  retinal  conge-stion.  We  have  seen  five  grain«  caase  in  IIjp 
adult  pnmounced  muscular  weakness  amounting  ^ratwt  to  general 
paralysis,  and  a  number  of  cases  have  been  reported  in  which  it  iijw 
produced  in  infiiiits  symptoms  s<i  severe  as  to  disrour.Tge  its  ciiiiijin- 
meiit  in  ]j;iticiit^<  of  that  chiss.'''  (iiilezmvwki  Ikls  used  |i('llctii>i:ni' 
in  paralysis  of  ihc  third  nrnl  sixth  pair.s  of  nerve.-;  with  :is>tTit"] 
good  rcsidts. 

TiTYMiii.  lias  boon  used  liy  Xeuma  Campi  f  for  tlio  destnirlin)! 
nf  (<tjMiri>rii';  he  give.-;  half  an  ounce  of  cast<ir  oil  in  tiie  evening,  in 
tlie  iiinrning  two  driH'hins  (7  (Im.)  of  thyniol  divided  inln  IimIh' 
doses,  one  to  lie  taken  every  cjuartcr  of  an  hour,  iind  twenty  iiiiiiini'> 
after  flic  last  ilo.se  of  (liyiiio!  anotlicr  dose  of  castor  oil.  Tliymnl  i- 
ii  specific  against  liook-ininiii' — the  Aid-nloslotna  {('nchiariii)  ilmninK'li 
and  the  -I.  (V .)  Amcr'u-una.  After  starvation  for  twenty-four  iiour-, 
a  lliidy-grain  dose  may  be  given  and  repeafetl  in  twcnty-fuor  \\ni\v-. 
followed  liy  a  brisk  |iurgc,  as  suggested  by  K.  M.  KaTidwitli.  (lnMi- 
iK'ss,  fall  of  temperatui-e  from  1°  to  2°  C,  sIowticss  of  the  i>ul-o  .iii'i 
resjiiration,  staggering,  and  even  co!!aj>se  arc  liable  to  occur;  a  I'uri' 
is  almost  invariably  effected  by  sui'h  doses,  but  probablv  snuillrr 
amounts  wuuld  sufiice. 

OiT:  OF  'lriii'K\Ti\-K,  in  dosesi  of  lialf  a  (luicli)nncc,  liiis  Wen  ii-^cii  in  im^'j  l«i'ii 
ut  liijii  ifiim  aii.l  i>[  T-iUifl-imriii,     il   is  i>liiclc!il,  l)UI  is  liiiUo  li'  j>ri«liiii.>  iai|ili'a-:iiil 
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effects,  and  should  be  employed  only  when  o-llipr  remedies  Lave  been  used  without 
Huccces  or  ore  Dot  1o  be  liad.  It  slimild  be  given  in  tDmbioation  with  twice  its  bulk 
of  castor  oil.  or  sotnetlnietj  in  amallcr  doHCa  as  an  aid  to  other  vermifugeB. 

Kamala. — Kamtiln .—The  glands  and  liaira  from  the  capsules  o(  Mallofua 
Philippiucniiis  are  used  ngainHl  llie  laprwiirm.  It  is  an  cirangc-red,  very  inflammable, 
granular  powder,  mixing  with  water  with  some  difficulty,  and  eoDtaining  traces  of 
a  volatile  oil  and  coloring  rcsiiioidH,  lu  unv  oF  wliich  Andemon  has  given  the  name  of 
ToUlrrin.  Kamula  is  actively  purgative,  indetid  drastic,  and  may  cause  naiwea  and 
vomiting.  A  tincture  of  it  may  be  used.  Doso  of  the  powder,  one  to  two  drachmB 
(4-^  Gm.)  in  syrup,  given  in  the  morning:  repeat  in  ten  hours  it  it  does  not  purge. 

AzEUARACH,  the  bark  of  the  root  ot  Mclia  anedarach,  or  Pride  of  China,  is  used 
in  the  Siiutli  aa  a  remedy  for  the  Tuuiul-uiirm.  It  is  said  to  potwesH  poisonous  proper- 
lies  similar  to  those  of  spigeha,  yet  it  m  aHirmcd  that  animals  and  children  eat  its 
fruit  with  impunity.  It  is  usually  given  in  decoction  {two  ounces  to  one  and  a  halt 
pints,  boiled  lo  a,  pint),  tiie  dose  being  for  a.  child  a  toblespoonful  (15  C.c.)  every 
two  or  three  hours  until  the  IxiweU  are  affected. 


AciDi'u  PiuRUM, — Picric  or  carbamtie  arid,  on  account  at  ita  corrosive  char- 
acter, is  used  internally  exclusively  in  tlie  tonn  of  the  ammonium  pieraU,  which, 
acLiirding  lo  Erb,  ii  rapidly  absorbed  and  clirain»tei!  in  the  urine,  and  produces, 
in  doses  of  fifteen  grains,  yellowness  of  the  conjunctiva,  skin  and  urine,  often 
accompanied  by  gastric  diaturbanceg.  Von  Beck  reports  urticaria  and  measlea-like 
eruptions  produced  by  the  long  u?«  of  llic  drug;  and  AchanJ  and  Qerc  liave  seen 
violent  general  cr)"tlieniutouH  swelling  of  llie  limbs  produced  by  the  local  application 
of  vlie  solution  of  yicric  acid. 

According  to  Bini,  picric  acid  acts  similarly  to  but  much  less  powerfully  than 
does  c|uinine  upon  infusoria.  W.  Erb  found  that  a  single  dose  of  eight  grains  will 
produce  in  llie  rabbit  fulling  temperature,  weakness,  diarrha?(i,  collapse  ending 
in  death,  sometimes  preceded  by  njiividgions.  The  liliiod  o(  animals  slowly  killed 
by  the  picrule  wus  a  dirty-brown  color,  with  distinct  nuclei  in  ilie  red  blowl-di.^ks 
and  fliMting  free  in  the  serimi.  The  ulierations  in  llie  red  blood-corpuflcles  occurred 
during  life,  and  coiild  bo  protluced  by  mixing  ammonium  picrate  with  blood  outside 
of  the  body.  Ammonium  pinale  lias  been  commended  as  an  antiperiodic,  but 
is  of  no  x'aliie;  nor  does  it  setm  useful  us  an  aniliehnintic  or  in  (ricfcinioBM.  {See 
Erb.)  Hammond  declares  tliat  the  salts  of  picric  acid  are  specific  in  exophthalmic 
goitre.  According  to  Etb,  the  annnonia  salt,  nine  lo  twelve  grains  a  day,  may 
he  given  with  safety. 
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FAMILY  in.— DIGESTANTS. 


In  this  family  are  assficinted  a  few  remedies  whiph  are  used  to 
Hid  the  alimentary  camil  in  dissolving  the  various  articles  of  fnud. 


PEPSIN. 

As  is  well  known,  there  is  secreted  by  the  gastric  glands  a  peculiar 
albuminous  body,  which  has  the  power  of  dissolving,  when  in  acid 
solution,  coagulated  and  insoluble  proteids.*  To  this  principle  the 
name  of  pepsin  has  long  been  given.  A  discussion  of  Its  nature  and 
properties  would  be  more  in  place  in  a  work  on  physiology  than 
in  one  on  therapeutics.  Pepsin  is  required  by  the  U.  S.  Pharnia- 
cnpteia  to  be  able  to  digest  tJiree  thousand  times  its  weight  of  freshly 
coagulated  egg  albumin. 

Various  processes  have  been  suggested  for  the  preparation  of  the 
drug,  but  none  of  them  yields  a  pure  proximate  principle,  if  iudrrd 
pepsin  liave  really  such  nature  and  be  not  an  albuminous  Iwdy  of 
varying  constitution. 

The  activity  of  [lepsin  is  destroyed  by  a  large  number  of  substan»«. 
Among  its  known  incompatibilities  the  most  important  from  ihf 
st!itid])i)inf  iif  llic  pr:[c(ic:il  jircscriber  iirc:  Alcohnl.  ;dk;ilip.s,  stmuL' 
iicids  (ninrc  than  onc-luilf  per  cent,  of  liydrochlnric  acidl.  v;iri(iu> 
niclallic  sails  anil  tannic  acid.  Consciiueiilly  we  liiink  the  pliy-i- 
ciaii  sliouM  eschew  all  clixirn  <jr  comjjound  prc]Kir:itions  <if  tin' 
drut;,  usinK  (inly  the  jiowdercd  ]>epsin  or  a  glycorito  of  i>oi)siri. 
or  a  frfshly  iirejiai'cd  soluliiin  in  water  eoiitaiiiing  0.2  jjcr  cent,  nl' 
hyi!j'ii{'liliiric  acid.  If  oilier  remedies  are  to  be  given  il  is  no  crcut 
h:Lrilslii|i  lo  write  a  .'^econd  i>rescnption  for  them. 

Therapeutics.— The  value  of  pejisiii  in  ]>ractieal  nicilirinc  is 
vi'i y  i|iie.stinnal)le.  It  is  very  rarely  lacking  in  Ihe  ordinary  furni^  nf 
gasfntis  oi'  ilysjiep.sia.  tiie  inactivity  of  tlic  gastric  juices  in  llior 
ca.'^cs  licidg  due  tu  the  alisence  of  hydrochl<iric  acid.  .Moreover,  llic 
du::!:-^  ill  wlii<li  it  has  been  given  anil  the  nictlmils  of  its  cxliiiiiiimi 
have  generally  been  such  as  lo  make  it  certain  that  any  benelici^il 
elTci'ts  following  Its  adrninistr'atiori  were  due  to  some  other  caii-;p 
lliari   llic  |>ep^in. 

The  value  of  iie|)Hin  has  been  uvcresti mated,  and  it  lias  been  jrivcii 
to  adults  ill  ridiculously  small  doses:  at  least  half  a  draclmi  ('_'  (Ini.) 
of  the  ordinary  conimeccia!  article  slioulil  lie  cxiiihited  al    a  dose. 
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PANCREATIN. 

Pancreatin  has  been  used  tn  considerable  extent  as  a  digestant 
iind  is  recognized  by  the  l^  S.  I'harniacopfpia.  It  is  highly  improb- 
able, however,  that  it  can  exercise  any  beneficial  influence  upon  the 
digestive  procatses,  as  Snllmann  has  shown  that  a  mixture  of  one- 
tenth  per  cent,  hydrochloric  acid  and  pepsin  completely  destroys 
ita  digestive  properties.  Of  the  numerous  concoctions  which  are 
largely  exploited  by  their  proprietors,  and  professed  to  contain  both 
pancreatin  and  pepsin,  it  seems  hardly  necessary  to  speak  were  it 
not  for  the  fact  that  they  are  so  widely  employed  in  medicine.  It  is 
absolutely  impossible  that  they  can  contain  both  of  the.se  active  fer- 
ments, and  it  is  probable  that  they  contain  neither.  Pancreatin,  how- 
ever, has  a  place  in  medicine  for  the  preparation  of  predigcsled  foodg. 

It  must  be  remembered  that  most  peptones  have  a  distinctly 
bitter  taste  and  therefore  thoroughly  digested  fiK)ds  are  very  unpal- 
atable. The  bitterness  may  be  partly  concealed  by  the  addition  of 
aromatic  flavoring  extracts,  but  more  commonly  it  is  the  custom 
to  arrest  the  process  of  digestion  before  it  is  complete, 

Al  first  thought  pepsin  would  appear  to  be  the  most  available  ferment  for  the 
prepondion  of  peptones;  but  pnicrtical  experience  Ims  led  to  rclitince  upon  ;un- 
creQliii.  Panerentin,  pancreatic  e.tlraets,  und  pantTcatic  lifjUofB  are  now  found 
abundantly  in  I'Oiniiiercc.  Ttie  fluperiority  of  (lie  serrpficin  of  the  tmncreaiie  gland 
iLM  a  pruflieul  [erjiienl  is  connected  \sil!i  (he  tad  llmt  it  eonlains  two  diHlincl  clauses 
of  digentivp  principles,^ imniely,  pancreatic  diaBtase,  whicli  dissolves  slureh,  and 
trypsin,  which  ncXs  upon  albuminous  priDcijrieH.  ll.  in  of  great  importance  to  be 
able  to  determine  readily  (he  value  of  any  preparation  of  {.mncrealin.  The  tent 
devised  by  William  Roberts  (Mjcstiir  FermrrUn,  Txmdon,  ISSl)  appears  to  ho  very 
praL-lical,  If  pancreatin  be  added  (o  fresh  tiiilk  without  an  alkali,  in  the  course  of 
a  few  minutes  the  liquid  aeiiuirei;  the  properly  of  curdhiig  abimdanily  upon  boilinp; 
and  Roberts  catimates  the  value  of  a  puncrwit  in  by  the  number  of  cubic  centimetres 
of  milk  which  are  transformed  by  one  cubic  eenlimctre  of  the  sample  al  a  temper- 
ature of  40°  C.  to  the  curdhng  point  in  five  minutes.  A  test  which  may  be  subsli- 
luted  for  that  of  Roberts,  and  which  is  especially  applicable  to  the  ordinary  pan- 
creatic extracls  or  so-called  pancreAtin,  is  Utsed  upon  llie  peptonizing  power  of  Ihe 
powder.  Five  grains  of  it  added  to  twenty  graiiia  of  sodium  bicarliotial*  should  ho 
alter  the  casein  contained  in  one  pint  of  milk  at  a  (emperature  of  115°  F.  in  an  hour, 
thai  no  coagulation  will  occur  upon  the  addition  of  nitric  acid. 

To  make  peptonized  milk  add  5  grains  of  pancreatin  and  20  grains 
of  sodium  bicarbonate  to  a  pint  of  milk,  at  a  temperature  of  alwut 
100°  F.  Digestion  will  be  complete  in  one  hour  or  one  hour  and  a 
half.  If  the  bitter  taste  which  is  developed  is  .seriou.sly  objected  to, 
the  digestive  action  may  be  stopped  at  the  end  of  a  half  hour  by 
heating  the  milk  almost  to  the  boiling  point. 

To  make  peptoniird  gniel  prepare  a  thick  gruel  with  arrow  root, 
oat  meal  or  other  farinaceous  article,  add  while  still  heated  an  equal 
quantity  of  milk  and  when  cooled  to  about  100°  V.  5  grains  of  pan- 
creatin and  20  grains  of  sodium  biearhonale  to  each  pint  of  the 
mixture.  Digest  at  blood  heat  for  two  hours.  Raise  to  boiling  point 
and  then  strain. 
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To  make  pejAonized  beef  lea,  simmer  half  a  pound  of  minced  lieef 
for  two  hours  in  a.  pint  of  water  containing  twenty  grains  of  sodium 
bicarbonate,  allow  to  cool  to  about  100°  F.,  digest  at  this  tempera- 
ture with  a  tablespoonful  of  liquor  pancreaticua  or  ten  grains  of 
pancreivtic  extract  for  three  hours,  decant  and  momentarily  boil. 
This  beef  tea  is  said  to  be  about  equivalent  to  milk  in  nutritive 
value,  containing  4.5  per  cent,  of  organic  solids,  three-fourths  of 
whith  is  peptone. 

MALT. 

Malt  i,""  the  seeds  of  ordinary  barley  caused  to  enter  the  incipient 
stage  of  gerniiiiation  by  artificial  means  and  dried.  It  is  prepared 
by  soakins  the  grains  in  water  and  leaving  them  in  heaps  in  a  room 
of  moderate  temperature,  and  by  occasional  turning  preventing  the 
heat  ^ven  off  during  the  process  of  germination  from  accumulating; 
then  finally  killing  the  germ  with  heat.  The  color  varies  from  pale 
amber  to  black,  according  to  the  degree  of  the  heat  used  in  drying. 
There  is  formed  during  germination  a  peculiar  ferment,  diastase, 
which  is  able  to  convert  starch  into  dextrin  and  glucose.  The 
ExTRACTVM  Mai-ti  of  the  U.  S.  Pharmacopa-ia  is  made  by  rapidly 
evaporating  nn  infusion  of  malt  to  the  consistency  of  a  thick,  honey- 
hke  liquiil  at  a  temperature  not  above  130°  F.  It  should  contain 
practically  all  the  diastase  of  the  malt.  The  odor  of  the  extract  of 
molt  ]s  slight  and  peculiar,  the  taste  sweet,  and  the  reat-lion  to  paper 
distinctly  acid.  It  dissolves  freely  in  water,  and  is  precipitated  by 
alcohol,  tannic  acid,  mercuric  chloride,  and  various  other  metallic 
salts.  Commercial  malt  extracts  vary  greatly:  some  of  them  are 
practically  preparations  of  glucose,  others  are  of  the  nature  of  strong 
or  weak  beers;  true  extract  of  malt  contains  no  alcohol  at  all- 
There  are  also  on  the  market  a  number  of  more  or  less  pure 
preparations  of  dinsta.se;  the  better  of  these  are  much  more  elipble 
preparations. 

Therapeutics. — K,  H.  Chittenden  and  G.  W.  Cummins  have 
found  that  diastase  nets  Ijetter  in  a  neutral  than  in  an  alkaline  solu- 
tion; that  proteid  matters  when  present  in  the  alkaline  solution 
prevent  the  retarding  influence  of  an  alkaline  carbonate;  that  neutral 
peptone  exerts  a  direct  stimulant  effect  on  the  amylolytic  action, 
but  that  the  greatest  amylolytic  action  is  observed  in  the  presence 
of  proteid  matter  partially  saturated  with  acid,  although  a  larger 
percentage  of  acid-proteida  may  cause  complete  destruction  of  the 
ferment.  These  results  seem  to  prove  that  diastase,  when  taken 
into  the  stomach,  must  sooner  or  later  be  completely  de.slroyed  by 
the  gastric  juice,  and  that  in  order  for  it  to  have  any  di.stinct  effect 
upon  dige.slion  it  must  be  given  at  the  Iwginning  of  the  meal.  In 
cancer  of  the  stomach  and  other  diseases  in  which  the  gastric  juices 
lack  acidity,  the  action  of  diastase  upon  starch  must  be  more  pro- 
nounced; but  unfortunately  the  failure  of  the  starch-digeation  is 
usually  associated  with  ga.stric  hy)>eracidity. 
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Papain. — The  Carica  Papayn  is  an  liprhapctmB  tree  universally  cultivated  in 
tropical  countries  for  iia  fruit,  the  papaw.  tlie  juioe  of  which  yields  a  peculiar  fer- 
ment, to  which  the  mtcie  of  papain  was  given  by  Wurtz;  it  is  now  nlso  known  by 
the  name  originated  by  PekoU,  papayotin.  This  HubHtanre  la  a  feraient.  which  liaa 
the  power  of  dissolving  fibrin,  muscular  fibres,  tisauea,  etc,  It«  action  on  ulbiimi- 
noids  la  Kaid  to  resemble  tliat  of  trypsin  rather  than  that  of  pepsin.     (See  Murliii.) 

Papain  has  been  used  in  medicine  as  a  substitute  for  pepsin,  in  diiscs  of  i>\'e  to 
ten  grains  (O.-J-O.G  Gm, ).  It  lias  also  been  very  highly  recommended  tor  the  purpose 
of  destroying  organic  tissues  ot  low  type,  as  in  iHplillieria  (A.  Jacobil,  in  the  thicken- 
ing of  chronic  tctenia,  in  learts,  and  in  pyogenie  membran/'s  sumiuiidifig  old  aimises 
or  ubsceaiieH,  It  is  nol  caustic,  but  simply  dissolves  the  diseased  tiseuea,  and  is  said 
lo  cause  no  pain.*  It  should  be  applied,  one  part  each  of  papain,  glycerin,  itnd 
water.  In  our  laboratory  experinieiils  cnitinirrrial  paiwin  of  (he  most  esteemed 
linind»  liBs  (oiled  to  exert  any  solvent  power  over  albuniiuous  sul)sUiiK-es,  and  it  is 
|irol>ably  a,  remedy  of  little  value. 
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FAMILY  IV.— ABSORBENTS. 


This  class  cont^ns  remedies  which  are  used  for  the  purpose  of 
absorbing  acrid  and  deleterious  materials,  such  as  offensive  discharges 
on  the  exterior  of  the  body,  and  acrid  secretions,  or  the  irritant  prod- 
ucts of  the  partial  decomposition  of  food,  in  the  alimentary  canal. 
For  the  first  purpose  very  fine  dry  earth  and  plaster  of  Paris  are  used 
to  some  extent  in  practice;  but,  as  their  employment  is  purely  within 
the  province  of  the  surgeon,  we  shall  say  no  more  about  them  here. 

CHARCOAL. 

Charcoal  is  official  in  the  U.  S.  Pharmacopceia  in  two  forms: 

Carbo  Ligni. — Charcoal  prepared  from  wood. 

Carbo  Animals. — Animal  Charcoal,  prepared  from  Iwne. 

Charcoal  for  medicinal  purposes  should  \ye  made  out  of  a  light, 
porous  wood:  that  prepared  from  the  young  shoots  of  the  willow  or 
of  the  poplar  is  almost  exclusively  employed.  It  is  a  black,  brittle 
suliHtanw,  and  should  have  more  or  less  lustre.  It  has  a  very 
remarkable  p<iwer  of  absorbing  many  times  its  own  bulk  of  gases, 
and,  when  exposed  to  the  air,  increases  rapidly  in  weight.  It 
should,  therefore,  when  intended  for  medicinal  purposes,  be  pow- 
dered as  soon  as  it  is  burnt,  and  put  in  small,  completely-filled, 
closely-sealed  bottles. 

Animal  chiircoal,  or  bone-black,  formed  as  it  is  by  the  partial 
burning  of  bones,  contains  a  large  percentage  of  calcium  phos- 
phate and  carbonate.  Purified  Animal  Charcoal  (Carbo  Animalis 
FuRiFU-ATUs)  is  prepared  by  removing  the  hme  salts  by  dilute 
muriatic  arid. 

Therapeutics.^Internally,  chareoal  is  employed  as  an  absorb- 
ent in  fernientittive  intestinal  dyspepsia,  cardiaigia,  and  .similar 
disorders,  .\s  moist  charcoal  is  not  an  absorbent,  it  is  evident  that  it 
is  of  very  httle  value;  its  habitual  employment  is  generally  combined 
with  that  tif  laxatives  for  fear  of  accumulation  in  the  alimentary 
canal.  Dose  of  charcoal,  from  one  to  two  drachms  {4-S  (Urn.).  Except 
in  a  mechanical  way,  it  is  perfectly  innocuous  in  any  dose. 
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FAMILY  v.— DISINFECTANTS. 


DisisFECTAXTs  are  ajjents  which  are  used  for  the  purpose  of 
preventing  the  growth  of  bacteria.  Tliia  may  be  accompHahed  in 
two  ways,— either  by  killing  the  germs  (germicides)  or  by  rendering 
the  media  unfavorable  for  the  growth  of  the  micro-orgnnisms  (anti- 
septics). All  chemical  germicides  become,  however,  when  in  dilute 
solution,  antiseptic,  so  that  the  natural  division  of  these  agents,  lis 
given  above,  does  not  serve  well  as  a  basis  of  a  elaswificution  for 
systematic  study.  Disinfectants  may  be  conveniently  divided  into 
forces,  and  material  chemical  groups  as  follows: 
I.  Forcet;  heat  and  cold. 

II.  Metnllir  tnUs,  including  certain  salts  of  mercury,  silver, 
copjicr.  zinc,  and  Iron. 

III.  Halogens,  including  chlorine  and  the  hypochlorites,  iodine, 
bromine,  fluorine  and  their  various  compounds. 

IV.  Oxidizing  disinfectants,  including  especially  hydrogen  dioxide 
and  potas.sium  permanganate. 

V.  Carbon  compounds,  including  phenol,  cresylic  acid,  creosote, 
salicylic  acid,  benzoic  acid,  thymol,  mentholj  alcohol,  formaldehyde, 
the  volatile  oils  and  allied  drugs. 

VI.  Sulphur  and  Boron  deriratipi-s.  Including  especially  sul- 
phurous acid,  boric  acid,  and  their  salts. 

I.— COLD  AND  HEAT. 

Cold. — The  effect  of  low  temperature  in  preventing  the  growth  of 
micro-organisms  is  well  known  and  dully  taken  advantage  of  by  the 
housewife  in  the  preservation  of  foodstuffs.  Very  few  bacteria  will 
multiply  at  a  temperature  lower  than  40°  F.  On  the  other  hand, 
cold  cannot  be  considered  as  a  germicidal  agent,  for  it  has  been  shown 
that  even  the  extraordinarily  low  temperature  of  liquid  air  does  not 
destroy  the  vitality  of  the  typhoid  bnclllus  and  other  test  organisms. 

Heat. — A.S  a  germicide  fire  is  absolutely  efficient,  but  destructive. 
The  lower  degrees  of  heat  have  been  used  without  moisture  (dry  heat), 
and  with  moisture  (moist  heat). 

Moist  heat  is  much  more  efficient  than  is  dry  heat. 


According  lo  Slemberg,  wliile  mosl  microKirganisiiis  arc  tlcsiroycil  in  (lie  pres- 
ence of  moisture  by  a  Icmperalure  of  (i'2"  C.  (I4H°  F.I,  certain  of  ihi;  more  resistAiit 
specipB  of  baHeria  will  «iilis(aml  a  licnl  i'oiiniiU'rably  hiRlicr  timii  1.liin;  but  all 
IjocIeHa  free  from  B[«irc«  arc  ilestroyetl  l>y  i  lie  liriii  of  iHiiling  ttulcr  in  ion-  lu  two 
ininiiipa.  On  the  olhcr  liumi,  some  »pons  iirc  alilp  in  iii(h«land  iKiil.n);  water  tor 
aeveral  hours.     To  Uestroy  with  certainty  nil  [onus  of  life  rei|uires,  iicrordiiig  lu 
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Sternberg,  an  cxpoauie  U>  moist  heat  of  a  temperature  ot  IIS'C.  (238"  F.)  for  half 
un  hour.  This  tcmperatttre  can  of  coitrse  be  pmduced  only  under  preeaure.  The 
moKt  satisfactory  manner  of  using  this  method  of  sterilization  is  by  means  of  the 
aulorlave,  an  apparalus  so  arranged  as  to  prevent  the  escape  of  the  steam  until  the 
precture  within  the  autocUve  has  reached  nine  to  ten  pounds,  at  which  time  the 
lemperature  will  approximate  115°  C. 

Dry  heat  is  much  inferior  in  its  germicidal  effect  to  moist  heat. 

Wolf  found  that  dry  air  at  140°  C.  was  scarce)}'  more  destructive  than  is  watery 
vapor  at  100°;  Koch,  that  five  minutes'  exposure  to  steam  was  equal  to  an  hour 
or  an  hour  and  a  half  with  the  dried  air.  The  results  reached  by  Koch  and  Wolff- 
htlgel  are  in  accord  with  other  evidence,  and  may  be  considered  correct.  They 
are  as  follows: 

1.  A  temperature  of  100°  C.  (212°  F.>,  dry  heat,  maintained  for  one  hour  and 
a  half,  will  destroy  bacteria  which  do  not  contain  spores. 

2.  Spores  of  mould-fungi  .require  for  their  destruction  in  hot  dry  air  a  tem- 
perature of  from  110°  to  115°  C.  {230°-239°  F.)  maintained  for  one  hour  and  a  halt. 

3.  Bacillus-«por«8  require  for  their  destruction  in  hot  air  a  temperature  of 
140°  C.  (284°  F.)  maintained  tor  three  hours. 

4.  In  dry  air  the  heat  penetrates  objects  so  slowly  that  packages,  such  as  pillows 
or  small  bundles  of  clothing,  are  not  disinfected  after  an  exposure  of  from  three  to 
lour  hours  to  a  temperature  of  140°  C.  (284"'  F.). 

5.  Exposure  to  a  temperature  of  140°  C.  (284°  F.)  in  diy  air  for  a  period  of 
three  hours  injures  most  objects  requiring  disinfection  (clothing,  bedding,  etc.)  to 
a  greater  or  leas  degree. 

GeoT^  H.  Roh^  found  that  rolls  of  blankets  exposed  in  a  chamber  heated  to 
280°  F.  for  three  hours  were  very  slightly  affected  in  their  interior.  This  is  in  strict 
accord  with  the  teaching  of  Parsons  and  Klein,  of  the  Ixtndon  Local  Governing 
Board,  and  of  other  observers. 

Dry  heat  is  so  inferiur  to  moist  heat  that  it  is  at  present  never 
employed  as  a  germicide.  Quarantine  and  other  health  station.s  are 
:»r  ouplit  to  l>e  .supplied  with  apparatus  for  exposing  infected  articles 
to  tht!  pniloneeil  action  of  hot  steam  in  chamher.s,  etc.  For  ordinary 
honsoli'ilil  purjKise.  however,  the  physician  is  forced  to  rely  upon 
bi)i]iii;;,  wiiii-h,  when  maintained  for  thirty  minutes,  may  be  considered 
as    ]:r.:ilic:.i;y  eilicient. 

II.— METALLIC  SALTS. 

MKifin  iti  -  \Il  of  the  salts  of  mercury  appear  to  have  more  or 
less  gerniii  '  '  jiropertics.  The  mo.st  powerful  of  them  are  the 
bichloride  u::  ,hc  biniodide.  The  bichloride  of  mercury  has  long 
been  recoEiii;,-.  ;,>  one  of  the  most  [wwerful  germicides  known. 

In  ISTO.loiiri  l)ouf^:ill  atmounced  that  corrosive  aublimale,  1  part  in  6500,  would 
kill  si"cmialo?,i)a ,  and  1  part  in  6000  infusoria;  the  Uler  researches  of  Koch,  Jalan 
de  la  Crol\,  and  Hlembcrc  have  confirmed  this  reaull,  and  shown  tliat  corrosive 
Kublimate  is  oiic  of  the  most  powcrfiU  of  known  germicides.  Micrococci  and  bacilli 
in  active  growl  li  without  sports  are  killed  by  solutions  of  1  in  20,000,  while  solutions 
of  1  in  lOOO  tt  ill  rapidly  destroy  the  spores  of  B.  anthracis  and  B.  subtilia.  Results 
contrary  to  thisc  liave,  it  is  true,  been  obtained  by  Klein,  of  London,  who  asserts 
I'lut  a  onc-p(-r-icnt.  solution  of  tlic  mercuric  chloride  is  no  more  a  germicide  llton 
^pi-cr;ir;  bul  ilic  evidence  to  the  contrary  in  so  strong  that  it  Heems  ahiiost  a  cer- 
i.    ,■        j;  there  was  some  error  in  Klein's  experiment.    According  to  the  detailed 
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experiment,  of  Koch,  the  spores  o[  Ti.  anlhmcis  sre  absolutely  iiicapuhic  uf  gprmi- 
tiiiling  in  a  proteid  solution  if  as  little  as  1  part  of  corrnsjve  suhlimale  in  30U.<XKJ  I* 
presenl,    Sternberg  liaa  confirmed  ibe  expurinienla  of  Koch, 

It  miiat  be  remembered  lliat  corrosive  sublimate  is  no  readily  deconipiised  by 
ammonia  and  other  substances  usually  present  in  a  mass  of  lilth  tliat  it  is  not  iivuil- 
able  for  disinfectant  purposes  on  a  large  btoIp;  even  when  the  amoiml  of  organic 
nrntter  is  small,  the  usefulness  of  corrosive  sublimate  ia  often  deslroyed  by  its  rliem- 
iral  iiiBtahjIity:  thus,  it  sjioiild  not  be  employed  for  (he  destruction  of  gemis  in 
fecal  disi'ltarges.  A  standard  solution  of  1  part  in  1000  may  lie  used  for  Itedding, 
wliich  can  be  soaked  in  it,  for  washing  the  floors  and  walla  of  infected  apartnjents, 
anil  fur  disinfecting  the  hands  of  surgeons  and  gynecologists.  After  the  corrosive 
sublimate  has  done  its  work  it  should  bo  removed  by  f>ee  wusliing  with  pure 
water.  Even  in  the  cases  just  spoken  of  corrosive  sublimata  is  often  inferior  to 
fonimldehyi-le. 

For  various  surgical  purposes  the  sublimate  may  lie  useti  in 
strengths  varying  from  1:2000  to  1:10,000.  It  is  well  tn  add  ti>  the 
solutions  of  forroeive  suhlimate  an  equal  quantity  of  Hnimonium 
rhloritle  or  pise  a  small  pruportion  of  tartarii;  or  hydrorhlurir  aciii, 
as  these  substances  lessen  the  liability  to  preoipitiition. 

The  biniodide  o{  mercury  (hydrargyri  iodidum  rubruni),  although 
not  nearly  so  widely  employed  as  the  bichloride,  seenia  to  be  even 
more  active  a.s  a  germicide.  According  to  the  experiments  of  Burgess, 
a  1:5000  solution  of  the  biniodide  is  equivalent  in  strength  to  a  1:2000 
solution  of  the  bichloride.  Sternberg  lias  found  that  a  1:20, 0(X)  solu- 
tion of  the  biniodide  is  equivalent  to  1 :  15,000  solution  of  the  bicliloride 
of  mercury. 

Tlie  probable  reason  why  the  mercuric  iodide  has  not  come  into 
use  as  a  germicide  is  the  fact  that  it  is  almost  insoluble  in  water.  It 
may  be  readily  dissolved,  however,  by  the  addition  of  potassium 
iodide  or  lithium  iodide  to  the  solution.  Rosenberger  and  England 
suggest  the  double  liikium  mercuric  iodi<lc,  which  is  freely  soluble  in 
water,  is  not  precipitated  by  the  fixed  Jilkali&s,  and  according  to  their 
experiments  is  actively  germicidal. 

SiLVKR, — The  salts  of  diver  rank  next  to  the  salts  of  mercury 
us  the  most  powerful  germicides  we  possess.  According  to  Jliquel, 
silver  nitrate  *  prevents  the  growth  of  atmospheric  germs  when  present 
in  the  proportion  of  1  part  to  12,500.  According  to  Boer,  a  1:4000 
solution  destroys  typhoid  bacillus  in  two  hours,  but  it  required  a 
1:2500  solution  to  kill  the  diphtheria  bacillus  in  the  same  time.  Beh- 
ringfot:nd  that  a  1 :10.(KX)  solution  is  capable  of  destroying  the  anthrax 
spores  in  forty-eight  hours. 

Unfortunately,  the  silver  nitrat*  is  an  extremely  unstable  salt, 
being  decomposed  by  the  alkalies,  the  mineral  acids,  albumin,  and 
even  decomposing  in  the  air  on  exposure. 

Various  other  less  active  metallic  skills  have  been  used  in  the  past 
as  disinfectants  but  are  of  very  little  practical  value,  and  have  been 
superseded  by  the  numerous  active   modern  germicides.     Many  of 
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these  sjilts  act  chiefly  by  the  capability  which  they  have  of  taking 
sulphur  away  from  sulphuretted  gases,  and  thereby  lessening  odor; 
go  that  they  are  rather  deodorants  than  disinfectants.  The  most 
used  (if  these  disinfectants  are  the  nnc  sulphate,  iittc  cfdoniie,  and 
lead  nitrate,  the  latter  forming  the  basis  of  the  so-called  Ledoi/en'i 
Disinjeciant  Solidion.  They  should,  all  of  them,  be  totally  di.s regarded. 
Old  iron,  and  the  impure  ferrous  Bulphoie  (Copperas),  have  to  some 
extent  resisted  modern  innovation,  and  have  been  believed  to  have 
the  power  of  oxidizing  organic  matter  and  of  attacking  diwense  germs, 
which  makes  them  of  value.  Of  the  two,  copperas  is  certainly  the 
more  efficacious;  but  in  an  oiTicial  study  Dr.  A.  J.  McLaughlin  hiu 
shown  that  it  has  no  dominant  influence  over  putrefactive  changes 
unless  present  to  the  extent  of  five  per  cent. — that  its  saturated  wilu- 
tinii  does  not  affect  pathogenetie  organisms,  and  that  the  same  s.-lu- 
tioii  mixed  with  half  its  bulk  of  feces  faiLs  to  disinfect  the  mass  u(t«r 
three  days. 

III.— HALOGENS. 

CHLORINE. 

Chlorine  is  ii  yellow  gas,  extremely  irritant  to  all  mucouM  mem- 
branes with  which  it  may  come  in  contact.  Its  solution  in  water 
{Liquor  Clilori  Compositus)  is  recognized  by  the  pharm«co|m-in. 
More  commonly  it  is  generated  extemporaneously  when  required, 
by  the  decomposition  of  a  hypochlorite.    Two  of  these  are  official. 

Official  Preparations: 

L'lilx  Clilorinala  [BleachinfE  Powder] Not  used  internally. 

l.jijtiMr    SihU'    t'lilnriiKltiL'   [Ijibarrufjiip's 

.Siliiiiciii]      i  111  2  fliiiilrailiiii-  IJ-S  C.i-.V 

I.H|Mi>r  ('iiluri  l.'iiiii|iiv.ilus      ^  In  2  HiLii.trji:li[ii.-  (,'-,S  (\-. '. 

('iii,or[i\A'j'j;ii  I.i.Mi,  or  HIioi-hiiKj-fi'ii-ihr  (often  iiicorrcctty  rnllnl 
(■)i]nridi-  <if  lime)  is  ;i  f;r;i\isji-white  substance  uccurriiif;  in  [iiniilcr 
oi'  I'riiibjc  lumjis,  having  a  lint,  acriii,  aslringont  taste,  and  an  oJnr 
j'csciiiljlini;  tliat  of  cliloriiic.  It  is  made  by  tJie  action  of  ciildrinc  u]icii 
cajciujii  jiyiirate,  nr  slaked  lime,  and  sliould  contain  at  ]c;i>t  tliiriy 
|KT  coiit.  (if  availalilc  chlorine.  It  probably  varies  in  its  r'lifinii  :il 
cellist  it  ution,  but,  ai'ConliiLf;  to  llie  most  recent  \  ii'ws,  i>  cliicli} 
ciiiiL]ioseil  of  the  ralciuiu  liy]»«-hliirite  and  chloride.  When  e\]iii-pii 
lo  the  ;iir  it  -lowly  evolves  iiypochloruus  acid,  which,  beins;  :i(i 
iiti-t;il>le  i*i>iii|ioiuiil.  nn(lcr;;oes  s|»i(Ltancous  (lecoiiipo>ition,  and  liiuilly 
sels  |j-(M'  iourteen-tiftecnt lis  of  ils  chlorine.  W'iien  an  acid  i^  :iiltlol 
t'l  '  lili'iiiialeil  lime,  tlie  chlorine  jja.s  is  ra]»idly  cvolvcil.  If  a  -|it'ii- 
nii'ii  nl  lile:nliiiit!-|Mnviler  be  very  iiioi>t.  it  generally  contains  an  hmt- 
|irii|»irli(in  nf  tlie  dcliijuesceiil  calciiini  chloride,  is  corrcs]ioiiditit:l> 
ujiaiile  III  Iilier;i1r>  cliloriiic  :iii(l  i^  flieiefore  of  inferior  value. 

Sill. I  tins  ni  ('iii.uiiiv  \ii:[)  Snij.v,  l.iil'iiiraijiH's  Suliiliori.  is  [ii:iili' 
)iy  n-itiuatiii!;  I  liliiiinaled  lime  with  a  solution  of  sodium  carlicin:ilc- 
Ir  is  a  ^j-eciii-l]-yellow  liiiuid,  having  a  .slight  o<lor  of  chlorine  ^iml  :i 
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sharp  saline  taste.  It  contains,  Hmoiig  other  substances,  sudium 
hypochlorite,  and  poHsesses  the  therapeutic  and  disinfectant  projier- 
ties  of  the  chlorinated  compound.  Owing  to  its  liquid  form,  its  com- 
parative freedom  from  odor,  and  its  depasiting  sodium  chloride  on 
evaporation,  it  is  the  most  elegant  of  all  the  chlorine  preparationa  for 
use  in  the  sick-room. 

Compound  Solution  of  Chlorine,  which  replaces  the  old  chlo- 
rine water,  is  made  by  adding  hydrochloric  acid  to  a  solution  of  potas- 
sium chlorate,  and  should  contain  0.4  per  cent,  of  chlorine  with  some 
chlorine  peroxide. 

When  chlorine  is  brought  into  contact  with  organic  substances 
and  moisture,  it  unites  with  the  hydrogen  of  the  water  and  liberates 
niiscent  oxygen,  which  rapidly  oxidizes  and  destroys  the  organic 
compound.  When  chlorine  comes  in  contact  with  sulphuretted 
hydrogen,  it  removes  \ts  hydrogen  aind  thereby  destroys  it.  On 
account  of  it«  destructive  action  on  organic  matter,  its  heing  extremely 
obnoxious  to  animal  hfe,  and  its  comparative  exjjensi venewB,  chlorine 
ga.s  is  at  present  never  used  to  disinfect  rooms,  ships'  holds,  or  similar 
places.  Inspired  in  sufficient  amount,  chlorine  gas  produces,  both 
in  man  and  in  the  lower  animals,  narcotism,  and  finally  death  from 
paralysis  of  the  respiratory  centre.*  The  germicidal  infiuence  of 
chlorine  is  very  great. 

Fisher  and  Proskauer  found  tliat  dried  anthrax  spcirea  maintained  their  integrity 
for  ane  hour  when  exposed  Ui  the  action  of  a  dry  chlorine  atmosphere  (.iiiitaiDing 
44.7  parts  of  cliiorine  in  100;  but  whea  the  air  and  the  spores  were  moist,  one  hour's 
exposure  to  an  atmosphere  containing  four  per  cent,  of  ohloriiie  produced  coinidet« 
disinfection.  If  the  exposure  were  continued  for  three  hours,  one  per  cent,  of  chlo- 
rine was  an  effii'ient  germicide;  and  it  the  spores  were  exposed  for  twenly-tour  houni, 
the  effeclii'o  proportion  of  chlorine  coiild  lie  still  furtlier  reduced.  In  Stemliorg's 
experimentti,  sis  hours'  exposure  of  vat^cino  lymph  dried  upon  ivory  points  to  an 
atmosphere  containing  1  part  of  chlorine  in  200  was  sufhcient  to  deKtrny  llie  infec- 
tive property  of  (he  lymph,  while  (he  bacterid  of  putrid  urine  were  destroyed  after 
six  hoiira'  exposure  to  an  iLtmosphcre  containing  1  part  of  chlorine  in  4IX),  Klein 
also  found  tlial  after  the  oomparlment  of  a  stable  in  which  pigs  had  died  of  awine- 
plague  had  lieen  thoroughly  fumigated  for  six  hoiua  with  chlorine,  hcahhy  animals 
roiild  be  placed  therein  wi(h  safety. 

The  result  of  all  our  knowledge  upon  the  subject  of  the  diwinfectant 
properties  of  chlorine,  iodine,  and  bromine  has  been  summed  up  by 
George  H.  Roh^  as  follows: 

1.  Clilori'ie  is  an  efficient  disinfectant  when  present  in  the  proportion  of  1  part 
in  100,  provided  the  air  and  the  objects  to  be  disinfect«l  are  in  a  moist  slate  and 
the  exposure  contiimcH  for  upwards  of  an  hour. 

2.  Chlnrinr.  when  u«?d  in  sufficient  coiicenlra(ion  lo  act  as  a  tniatworthy 
disinfeclani,  injures  colored  fabrics  and  wearing  apparel. 

3.  Bromine  is  an  efficient  disinfectant  io  the  proportion  of  I  part  in  500, 
provided  the  air  be  in  a  moist  state  and  the  exposure  continues  for  upwards 
uf  three  hours. 

4.  Iodine,  in  solution,  is  an  efficient  disinfectant  in  Uie  proportion  of  1  part,  in 
£00,  the  ezpoaure  continuing  [or  two  hours, 
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a.  The  iise  of  clilnriiip,  und  in  »  greater  depw  of  bnmiiiip,  r(H]uirpB  t'onsider- 
able  exptnenr-e  in  manageaient :  when  carelessly  hiindled  these  elemcnls  may  cause 
inconvenient  or  even  dangerouB  Bymptoms  in  perwius  using  theni;  hence  they  are 
not  Nuitjible  as  dibinfecUinM  (ur  popular  use. 

The  experiments  of  J.  R.  Duggan  indicate  that  the  hypochlorites 
are  among  the  very  best  of  our  practical  germicides.  He  found  that 
0.25  of  one  per  cent.  (I  part  to  4(Kt)  of  chlorine  as  hypochlorite  is  an 
effective  germicide  even  when  allowed  to  act  for  only  two  minutes; 
while  0.()6  of  one  per  cent.  (6  parts  to  10,()00)  will  kill  the  spores  of 
B,  anthracis  and  B.  subtilis  in  two  hours. 

According  to  Duggan,  a  two-per-cent.  solution  of  sodium  hypo- 
chlorite, representing  six  per  cent,  of  available  chlorine,  will  kill  the 
anthrax  spores  in  thirty  minutes.  Sternberg  found  that  it  required 
seven  per  cent,  of  a  comnuTcial  Lubairaque's  solution  to  kill  the 
anthrax  spores  in  two  hours.  It  must  be  remembered  that  the  com- 
mercial preparations  of  both  chlorinated  lime  and  chlorinated  soda 
vary  enormously  in  strength.  The  Committee  on  Disinfection  of 
the  American  PubHc  Health  Association.  1885,  found  that  commercial 
specimens  of  Liqiuir  Sodcc  Chluriiiatft  varied  in  the  amount  of  avail- 
able chlorine  from  3.8  to  0.01  per  cent,  and  chlorinated  lime  from 
33.5  to  24.1  per  cent,  of  available  chlorine. 

Therapeutics. — Bleaching-powder  usually  contains  from  twenty- 
five  to  forty  per  cent,  of  available  chlorine.  For  mo.st  purposes,  a 
solution  made  with  I  part  of  this  preptiration  to  100  parts  of  water 
is  strong  enough,  for  it  will  contain  from  0.25  to  0.04  of  one  per  cent, 
of  chlorine  as  hypochlorite.  As  is  stated  above,  the  smaller  of  these 
quantities  is  .sufficient  to  destroy  spores  almost  instantly.  There  are 
very  few  purposes  to  which  disinfectants  are  applied  that  are  not 
fulfilled  by  this  solution  of  1  to  100  of  bleaching-powder.  It  is  not 
dangerously  poisonous,  is  said  not  to  injure  (although  of  course  it 
bleaches)  the  fibre  of  clothing,  bedding,  etc.,  and  is  very  cheap,  since 
it  is  worth  only  about  (ive  cents  per  pound.  For  the  destntclion  of 
disease-germs  in  ■urine,  jecal  discharges,  sputum,  etc.,  a  saturated 
solution  of  bleaching-powder  appears  to  be  i>i  all  respects  the  best  dis- 
infectant knovfn:  for  the  purification  of  cesspools,  sewers,  or  similar 
receptacles,  or  of  masses  of  infected  filth,  chlorinated  lime  stands  at  the 
head  of  known  germicides.* 

Internallii  chlorine  has  been  Used  in  various  diseases,  especially  in 


*  TlirTV  are  not  miuiy  Bffiiin  in  Uf«  in  whit>i  llir  piiblir  have  hetn  mi  miprFkbumlanrly  R«»n«l 
M  ^n  lUe  iTinrrf'/  cr  iJiiimrDolibn.  A  monl  pxiraartlmary  pAn  c.f  i^ea  owuiUtiiu;  ip  ilto  turv  wttli 
which  di.iliniiui^hpJl  memben  of  the  (Dsdiul  prefewion  liavp  ni^-en  renficinpn  of  cffiriencv  anil 
value  lo  companuvoly  inpit  and  exlraonfinnhly  txpon^ivr-  prupririury-  compouTtilti,  C>ldl.\- 
priDUfth.  Ihv  t^i  Ihm  hna  Hnwn  the  chMfDulB  out  of  Ihe  fire  for  a^'aririoup  DumufoFlumrp  hst  nni 
even  hM  the  rwnw  to  unA]  Ihe  ixJcirof  its  owti  [inwp  when  Lurnrng  1  Thrte  is  no  projHwtnry  di*- 
ifi/n-finl  Hhoee  value  coiTwpcjiifin  wilii  itt  Belling  pripc. 

H.  C,  Wood.  Jr.,  rompil«l  for  the  ]2lh  edition  the  folJowiuv  (able  tin  Ihfr  bJL^is  of  one  eenl'* 
irortb  of  corroajve  tubUJSAte. 
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timlignant   tuphus,   but  at   present    is  rarely   if   ever  so  employed. 

It  is  occiisioiiuUy  used  us  an  intestinal  antiseptic  in  enteric,  fever. 
It  is  stated  to  be  stimulant  and  tonic  to  the  stonmch,  and  is  thought 
by  some  to  have  an  especial  influence  upon  the  liver.  It  has  been 
employed  in  chrome  hepalic  affections;  either  the  conipound  solution 
of  chlorine  or  the  solution  of  chlorinated  soda,  properly  diluted,  may  be 
employed.  Chlorine  water  is  a  powerful  irritant,  capable  of  produc- 
ing severe  inflammation  of  the  skin  or  toxic  gaslro-cnierilis.  Properly 
diluted,  it  forma  an  excellent  stimulant,  disinfectant,  detergent  wash 
for  foul  ulcers,  and  may  be  used  as  a  gargle  in  malignant  sore  Ihroai. 

Fi.0oRiDEa.^HydroBuorie  acid  gas,  dissolved  in  water, — i.e.,  rommrircvU 
hydrofluoric  acvl, — is  u  powerful  cotroaive  whicli  hardens  llio  skin  or  tissue  with 
whirh  it  cornea  in  contact  and  coniinucs  to  penetrate,  producing  great  pain.  It  is 
n'jt  itscK  used  at  all  in  medicine,  and  is  proliably  unlit  for  any  therapeutic  purposes. 

According  to  Tnppeiner  and  lo  Waddell,  the  alkaline  fluorides  are  not 
extremely  irritant,  and  when  taken  in  do.iefi  o[  from  one  to  one  and  a  half  grains  are 
depressants  to  the  circulation,  esijccially  affecting  the  vtiao-motor  centres.  'I'hoy 
have  been  uHed  to  some  extent  in  \'ariouij  diseaseti,  but  liave  given  no  promise  of 
usefulness  unleaf  it  lie  in  the  treatment  of  goUre. 

As  germicides  the  fluorides  have  been  used  in  various  forms.  Under  the  name 
of  Fluorol,  tlie  sw/iuni  fluoHiU  has  been  employed  in  a  two-per-cent.  solution  for 
the  treatment  of  infected  wounda.  The  riivcr  fluoride,  Tadtiol,  is  a  feeble  coag- 
lUant  of  albumin,  but  is  aHirmed  by  Durante!  and  Perei  to  be  in  1 :  1000  an  effective, 
very  penetrating,  not  pronouncedly  irritant,  germicide  which  nmy  be  used  in 
various  local  affections. 

liecently,  various  organic  jluoridex  liave  liecn  put  upon  the  market.  Accord- 
ing to  Tischer  and  Beddies,  they  are  antispasmodics  and  bactericides. 

Di-flttor-diphenyl,  a  white  aromatic  powder,  insoluble  in  water,  freely  soluble 
in  alcohol,  has  been  recommended  as  a  ten-pcr-cerit.  dustiiig-powilcr  or  a  ten-per- 
cent, ointment,  by  J.  'I'liimm  in  the  treatment  of  gijphililie  ukcralionn.  lit?  live-per- 
cent, ointment  bos  been  exploited  us  AtilUussin,  as  u.'tcful  when  applied  locally  in 
whooping-cough , 

Stodermin  is  u  five-per-cent.  ointment  of  fluor-pseudocumol,  said  lo  act  like 
Anliluann. 

Ftuoroforin ,  affirmed  by  Bini  lo  have  properties  Bomowhal  similar  lo  cWoro- 
foroi,  has  been  put  upon  tlie  market  under  the  name  cf  FluoTfifivrmol,  in  the  form 
of  a  two-  and  oight-lentliB-per-cent.  aqueoiis  solution,  which  is  alrniwl  odorleKs  and 
lastelesN,  and  is  said  to  be  non-loxlc  and  non-irritant.  It  has  been  used  in  internal 
(afeercB/om  in  doses  of  one  drachm  four  or  five  times  a  day,  but,  according  to  Gorl, 
is  of  very  little  value. 


Ttie  folkiwintf  tablp  wns  c^rnpilnt  ftom*  >v*nr5  tii\rf  hy  A.  W.  Elarliui,  of  Chirsgo.  Tlin  Di»l 
rrpTT^ent*  Ihe  F*ame  FrFrniJcitlLil  pttwor.  In  r<»iii>arinK  thr#e  fabler  il  ilmuM  bo  rBHieiubered  IhH 
Uie  ooonitutlDD  dI  some  of  Xlaeae  piupriclAry  dLiinfectaalii  bu  enlLrely  olmngnl. 


Name.  FullCcol. 

Comwive  "ubLinule... ..............  fO.OO,y 

rhloriiiff, ,-  -,«-.,.....,....-    ., 

1  Vipper  puipbalf .-,,..... I .  . 

MvTcury  hmi«li(t«. ....,...,. ...,,. . 

Mincml  Acid«.- ....4...,   ,,. 

Brominr  .....  ...--,-.-.,...*..,,..  .\yS 

CblarDfurEn .   ...,...>..  ,  1 41 

PnTsMiuTn  chlonu .101 

Silvrr  iFKliili- J2Q 

P;rrio  and ...    .,-..,-......  .20] 

iDdine -..-........._...,,.  -2I| 

SilTBr  oilraiB 22l 

pataflium  prnnTiiansttf  1 »,.... ...» •  .30i 

OirlxJlio  arid .3*1 

BcnioiF  srid.  - -  ,^'1 

Salicylic  ac-ul Sa 


NniDC. 


Full  V-oti. 


Corrotrive  HubltmHte.... ............  tO.OOA 

Thymic  uid  4.80 

1  jltlc's  nol.  ph»iivl .... , ,  .  13.00 

Pifly  per  ofnt.  clilor,  nine,  fiqnibb'i.  35.00 

Fouchti™.nBBrV  difinrn-lnnl 35.00 

Ph^ol    BDilJ(]ijB    {llnnce    Rro^.    ti 

WhilH).. Bl.OO 

PUtl'B  ctloridM 00.00 

aimndin,. -.......,,,  80,00 

WilllsmKin'*  Hnilory  Huid...' 80,00 

Bromn-ihloroluin SO.OO 

BlBckman'n  iliniiifeplsnl en.OO 

Squibb 'd  Kjluiibii  impure  phenol... . .  112.50 

BurchBrdl'n  di-iiifsetant...  , 182.50 

Phenol  Bodinin",  Frisiirli 255.00 

LisWrire 4B5.00 
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IV.— OXIDIZING  DISINFECTANTS. 
POTASSIUM  PERMANGANATE. 

This  salt  occurs  in  slender,  priematic  crystals  of  a  dark  purple 
color,  inodorous,  of  a  sweetish,  disagreeable  taste,  and  forming  with 
water  a  solution  varying  from  a  purplish  blaclc  to  a  beautiful  reddish 
lilac,  according  to  the  strength.  When  kept  dry,  and  not  exposed 
to  the  atmosphere,  potasdum  permanganate  is  a  permanent  salt, 
but  whenever  in  solution  it  is  brought  into  contact  with  an  organic 
body  it  at  once  gives  up  its  oxygen  to  the  latter  and  is  converted 
into  potasHa  and  black  manganese  oxide. 

The  statements  concerning  the  germicidal  power  of  potassium 
permanganate  differ  very  materially. 

St«rnburg,  in  one  wriea  of  experiments,  found  that  0.12  per  ceot.  Bolution 
would  kill  the  pus  cocci  in  two  luiurB  and  was  equivalent  to  0.8  per  cent,  solution 
of  phenol.  In  a  second  series  of  experiments  the  sune  author  found  that  it  required 
a  two-per-eent.  solution  to  deetroj'  the  infection  of  mouse  septicemia  as  compared 
with  a  1.2  per  cent,  solution  of  carbolic  acid.  According  to  Koch,  a  fiv»-per-cent. 
aolution  will  destroy  the  anthrax  spores  in  one  day. 

The  difference  in  the  results  of  experimenters  has  been  shown  by 
Sternberg  to  depend  upon  the  amount  of  organic  material  present: 
when  this  is  large,  the  salt  is  so  rapidly  destroyed  by  the  organic 
material  that  it  has  no  chance  to  act  upon  the  cont^ned  micro- 
organisms. 

Therapeutics. — Potassium  permanganate  affords  a  very  ele- 
gant diwinfectunt  and  germicidal  wash  fur  wounds,  ulcers,  abscesses, 
jeli4  oziinn,  oUtrrkiea,  leucorrhiea,  etc.  In  dilute  solution  its  local 
influence  is  stimulant  and  l)ciieficial.  When  employed  in  the  form 
of  |>owdcr  it  even  affects  li\'ing  tissues,  acting  as  a  mild  caustic, 
and,  as  such,  may  often  In;  applied  with  advantage  to  sloughimj 
vlirrs.  -As  a  wash,  the  strength  may  vary  from  one  to  twenty  grains 
to  the  ounce. 

1'.  W.  iMucDiinaUl  has  found  the  juitiis-siuni  permanganate  to  be 
very  effective  in  di/srnferii.  As  snoii  as  the  diagnosis  is  reached,  the 
whole  of  the  lower  intestine  should  l>e  washed  out,  night  and  morning, 
with  a  solution  of  potassium  permanganate  (from  two  to  four  grains 
to  a  pint). 

The  injection  of  a  strong  solution  of  potassium  permanganate  in 
the  immediate  neiphborhmid  <if  snake-biles  is  said  to  be  very  effective. 
The  action  of  the  permanganate  in  the.se  cases  is  that  of  a  destructive 
oxidiKaiit. 

In  a  scries  of  laboratory  exi>erimentti  we  have  determined  that 
potassium  permanganate  is  capable  of  destroying  many  alkaloids, 
acting  very*  rapidly  upon  cocaine  and  morphine,  but  slowly  upon 
strychnine,  and  Fodera  has  found  it  antidotal  also  to  heileboretn 
and  voratrine.  We  have  also  found  that,  as  was  first  pointed  out  by 
William  Moor,  admini.stered  shortly  after  the  alkaloid  it  is  of  prac- 
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tical  value  in  morphine- poisoning.  These  results  are  in  accordance 
with  those  obtained  by  other  experimenters,  and  with  numerous 
recorded  cases  of  opium-poisoning.*  The  permanganate  should  he 
given  in  small  doses  by  the  mouth  at  intervals  during  the  acute  stage 
of  opium-poisoning,  as  it  has  been  shown  that  there  is  a  continuous 
excretion  from  the  walls  of  the  stomach  of  morphine,  which  ts 
subsequently  reabsorbed  either  from  the  stomach  or  intealines, 

HYDROGEN  DIOXIDE. 

The  official  Solution  of  Hydrogen  Dioxide  (Aqua  Hydrogenii 
r>ioxidi)  19  H  colorless,  odorless,  slightly  acid,  aqueous  solution  of 
hydrogen  dioxide  (H,0,}  containing,  when  fre-shly  prepared,  about 
three  per  cent.,  by  weight,  of  the  pure  dioxide,  corresponding  to 
about  ten  volumes  of  available  oxygen ;  a  small  amount  of  free  acid  t 
13  always  left  in  it  as  a  preservative.  It  is  apt  to  undergo  decom- 
position, and  should  be  kept  in  a  cold  place,  and  not  too  tightly 
stoppered,  particularly  in  hot  weather,  lest  there  should  be  such  a 
brisk  evolution  of  oxygen  in  a  confined  space  as  to  cause  an  explasion. 
Hydrogen  dioxide  has  been  employed  to  a  considerable  extent  in  the 
arts  for  bleaching  and  cleansing  human  hair,  engravings,  very  fine 
textile  fabrics,  etc. 

The  original  statement  of  B.  W.  Richard-iion,  that  hydrogen 
dioxide  is  a  powerful  oxidinant  of  organic  matters,  is  undoubtedly 
correct.  It  is  an  active  coagulant  of  albumin,  and  when  brought  in 
contact  with  mucous  membranes  or  ulcerated  surfacea  evolves  gaa, 
at  the  same  time  forming  a  dense  white  coating.  With  pus  it  effer- 
vesces very  actively,  and  rapidly  destroys  the  corpuscles,  which 
immediately  become  granular,  lose  their  shape,  and  break  up 
into  detritus.  It  is  also  a  powerful  deodorant,  quickly  oxidizing 
hydrogen  sulphide  and  similar  gases.  Further,  it  is  a  very  powerful 
germicide. 

Pane  states  that  he  has  demonstrated  that  hydrogen  dioxide  in 
a  solution  of  1  to  100  has  an  energetic  germicidal  power,  and  that 
solution  of  H,0,,  in  nutritive  substances,  1  to  3.52,  not  only  impedes 
the  development,  but  after  some  days  kills  the  spores  of  the  bacillus 
of  charbon,  Sternberg,  however,  >>elieve3  the  germicidal  value  of 
hydrogen  dioxide  has  been  greatly  overestimated.  He  experimented 
with  a  solution  of  hydrogen  dioxide  containing  4.8  per  cent,  of  H^O, 
and  five  per  cent,  of  sulphuric  acid.  In  his  experiments  this  solution 
in  the  strength  of  twenty  i>er  cent,  (representing  O.S  per  cent.  HjO,) 


•  Moor  IThrraprulii^hr  MonnUhrfrr.  1903.  vol.  xvii..  pace  BB2)  anpn-rlB  Ihst  potamCum  p»i^ 
rntnuaiLale  formr*  with  ^nfumiri  a  r'ubi-raTipe  wliirli  Uan  i]ih  pow^r  of  lieptruyiitK  luurph^ric,  ojid 
Donnitd^,  Lhprpfnre,  thai  (h<-  pprmaitjfuiiatc  i4  mpabli?  uf  folJuwiiii?  anil  Dou(r»niinf  (he  poirtjn 
tti  ihe  blood.  The  oheuiical  fi'ideiiiv.  houflvpr,  of  htn  roi>rlu<jai)M  i.i  nut  paliofacliiryH  nui)  we  Imve 
found  thai  thfi  hYpchtonDJo  LnJpolLon  .if  th«  ptrnian^aikale  in  the  lower  iiniinalii  dopj^  no  gtAni  what- 
Mwver  in  morphine- p^iivociiiig.  Fuderv  asivrtt  Ihm  ihe  h>T>o^knniir  injFclioi^  of  po1iu<»ium  per- 
iiiAng»iiAr<  hufi  a  JvrLnm  anudotol  value  lo  iiiorphiiae  mid  r.ln'fhnine  BVeit  when  iiijecteii  at  b 
diaUat  poml»  but  that  if  Uie  sJkiLluid  ip  injected  before  iKe  porLviutn  permaiiRnnate,  rite 
vitidotc  huH  nn  effect  upon  the  eouree  of  ihe  poiMniiiK- 

t  The  eiiilence  of  thin  Free  iieid  eudaiigen  Ibe  terlli  when  Ihe  UydtoEen  Dioxide  Solution 
li  uied  babituBlly  u  »  lootb-wuh. 
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killed  tlie  anthrax  spores  in  two  hours,  and  ten  per  cent,  of  this  solu- 
tion destroyed  the  pus  cocci  in  the  same  time:  these  effects  Stern- 
berg believes  were  largely  due  to  the  sulphuric  acid,  wliich  he  has 
found  will  destroy  the  pus  cocci  in  two  hours  in  proportion  of  1:200. 
On  the  other  hand.  Clifford  found  that  an  almost  neutral  fifteen-per- 
cent., by  volume,  solution  of  hydrogen  dioxide  (about  four  per  cent. 
by  weight)  destroyed  the  anthrax  spores  in  five  niinuteM  and  the  pu.-f 
cocci  in  one  to  two  minutes.  This  solution  diluted  with  four  parts  of 
water  (O.S  per  cent.  H,0,)  failed  to  kill  the  pus  cocci  in  thirty  minutes, 
(lifford  assertH  ihiil  the  bactericidal  effect  of  hydrogen  liioxide  does 
not  depend  upon  llie  liljenit^'d  oxygen,  and  that  the  presence  of 
large  amounts  of  organic  matter  rapidly  decomposes  the  agent  and 
interferes  with  iis  germicidal  properties. 

Therapeutics. — The  cost  of  hydrogen  dioxide  is  entirely  too 
great  to  i>erniit  the  use  of  it  as  a  general  antiseptic,  or,  as  has  been 
proposed,  for  the  purification  of  water.  On  the  other  hand,  for  some 
of  the  purposes  of  the  surgeon  it  is  invaluable,  its  liquid  form  making 
it  especially  adapted  to  the  cleansing  and  disinfection  of  putrid 
cavitiea,  deep  infected  wound«,  abacessea,  etc.  Its  influence  is  aJwaya 
immediate  and  fugacious,  so  that  it  cannot  replace  other  antiseptics 
for  the  permanent  dressing  of  wounds.  Theoretically,  it  is  capable 
of  being  used  for  the  disinfecting  of  hands  and  instruments. 

As  a  local  application  In  specific  inflammations  of  mucous  mrni- 
hraitei  hydrogen  dioxide  is  of  the  greatest  value.  In  scarlet  lever 
and  liiphiheria  the  official  solution  may  be  appHed  by  mop  to  the 
pharynx,  oflen  with  extraordinarily  good  results.  Diluted  one-half, 
it  may  be  injected  into  the  nasal  cavities  when  they  are  affected. 
Injection  of  a  solution  of  from  twenty  per  cent,  to  full  strength  haa 
received  commendation  in  the  treatment  of  gonorrhiea  and  chancre. 
The  official  solution  has  also  l>een  u.ied  with  alleged  great  succ&ss  as 
a  local  styptic.  As  a  local  apphcation  to  mucous  membranes,  the 
official  solution  may  be  used;  the  stronger  solutions  are  sometimes 
too  irritating. 

,\s  an  internal  remedy,  hydrogen  dioxide  was  strongly  recom- 
mended by  John  Day  in  diabetes,  law  fever,  and  other  typhoid  condi- 
tions. On  account  of  its  non-absorbability,  however,  it  Is  probably 
of  no  value  as  a  systemic  remedy  In  these  or  any  other  diseases. 

In  H.  C,  Wood'.s  experiments  hydrogen  dioxide  was  found,  when 
injected  intravenously,  to  produce  immediate  wide-spread  coagula- 
tion of  the  blood;  and  put  into  the  stomach  in  solution  it  must 
destroy  itself  by  acting  upon  the  organic  contents  and  secretions. 
It  is  certain  that  death  has  been  caused  both  in  the  lower  aiiinuds 
and  in  man  by  injecting  the  solution  into  the  pleural  or  peritoneal 
cavity.  It  has  seemed  to  us  probable  that  these  deaths  were  due 
to  shock,  the  outcome  of  the  intense  local  irritation  of  the  pleura 
or  peritoneum,  but  the  cases  reported  by  E.  0.  Janeway  suggest 
that  they  have  been  caused  by  emboUc  arrest  of  circulation  in  the 
nerve-centres. 
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In  t!ie  case  reporUxl  by  Liuieh,  six  iujections  into  the  pleural  cavity,  ench  con- 
liiining  0.8  cubic  centimetre  of  a  tliree-per-cent,  aolution  of  hydrogeu  dioxide, 
were  aduiinistered,  but  at  the  seveulh  the  pal:ieiit  complained  of  faintness,  tlie  pulse 
failed,  respiration  became  oppressed,  and  death  occurred  in  ten  minuteH.  In  E.  G. 
Janeway'a  case  coUapee  with  temporary  betniplegta  followed  immediately  upon  the 
injection  of  hydrogen  dioxide  into  a  sacculated  enipyema.  It  muat  be  rememliered, 
however,  that  there  are  on  record  a  nuiiiljor  of  cases  in  which  injection  of  simple 
water  into  the  pleura  has  produced  collapse,  paralyaia,  or  convulBioim;  bo  that  it 
appears  doubtful  whether,  after  all,  the  hydrogen  dioxide  itself  and  not  the  fluid 
containing  it  lias  been  the  cause  of  the  symptoms  in  the  case  just  alluded  to.  On 
the  other  Land,  probability  is  lent  to  the  theory  that  tlie  symptoms  above  spoken 
of  are  due  to  emboli  by  the  statements  of  C^ilasanti  and  Bmgnola,  that  hj'podemiic 
injeetioiL't  of  the  dioxide  rapidly  kill  the  rabbit  by  causing  general  gaseous  oxygen- 
emboli;  that  in  the  dog  they  produce  a  local  emphysema,  followed  by  convulsions, 
urobilinuria,  and  other  disturbances. 

BENZOTt^-ACETTL-pEROXiiiE.  —  Bentoione.  —  Acelozone.  — The  pure  peroxide 
occurs  in  a  white  crystalline  maaa,  slightly  soluble  in  alcohol;  prone  to  undet^ 
deconipoeilion  spontaneously,  and  capable  when  heated  in  a  confined  space,  or 
when  powdered  or  ground,  of  exploding.  It  is  slowly  dissolved  and  decomposed 
by  water,  and  la  contact  with  alkaloids  and  organic  mailers  of  all  kinds  it 
undergoes  rapid  change  with  oxidation  of  the  decomposition  substances. 

Acetoione  is  the  benzoyl-acetyl-peroxide  diluted  with  a  neutral  drjing  powder, 
so  that  it  contains  fifty  per  cent,  of  the  pure  drug.  Fifteen  grains  of  the  pure  drug, 
or  thirty  grains  o(  the  commercial  drug,  rnay  be  dissolved  in  one  and  a  lialf  gallons 
of  water,  thus  tonning  an  active  solution  which  must,  however,  be  used  within 
thirty-six  hours  after  making.  Benzoyl-acetyl-peroxjde  is  an  active  germicide; 
experiments  in  the  labomtories  of  the  Inited  States  Government  in  the  Philippines 
show  that  one  part  of  the  hydrolized  substance  to  177  of  water,  wmtaining  only 
0.05  percent,  of  active  oxygen,  destroys  all  germs,  including  spores,  almost  instantly, 
and  even  at  a  dilution  of  1 : 3(XH)  vegetating  germs,  as  a  rule,  are  killed  within  one 
minute,  but  the  spores  require  a  longer  time.  On  comparing  these  results  with 
similar  ones  with  hydrogen  peroxide,  1: 1000,  and  phenol  5  per  cent.,  it  was  shown 
that  hydrogen  peroxide,  although  it  contained  ten  times  as  much  active  OTcygen 
as  the  solution  of  benzoyl-acetyl-peroxide,  was  by  no  means  as  effective,  and  tlie 
sajiio  may  be  said  of  phenol.  It  waa  further  shown  that  one  part  in  a  thousand 
absolutely  destroys,  and  that  one  to  tliirty  thousand  distinctly  inliibita,  the  growth 
of  the  comma  bacilli.  In  the  experiments  of  the  discovery  of  acctozone  (Feer  and 
Novy),  one  ttraehni  of  it  a  day  given  toadogweigiiing  eight  kilos  for  weeks  produced 
no  sensible  effect,  and  it  is  probable  tltat  it  is  not  taken  into  the  blood  at  all.  Charles 
L.  Bliss  states  that  the  peroxide  is  ehminated  in  the  form  of  hippiuic  acid. 

Beiiioyl-Bcetyl-peroxide  lius  been  used  in  the  I'nited  States  Philippine  hospitals 
as  an  intestinal  germicide  with  most  excellent  results  in  cholera,  given  in  double 
capsules  in  doses  from  0.2-0.32  gramme  (4-5  grains)  every  two  to  (our  bourH.  It 
was  found  that  njien  the  stomach  was  (uU  at  the  time  of  administration  vomiting 
frequently  occurred,  probably  due  to  the  decomp(»ition  of  the  peroxide  by  the 
ot^nic  matter  present,  since  no  irritation  was  produced  when  the  stomach  was 
empty.  Benzoyl-acetyl-peroxide  has  been  employed  primarily  by  Wosdin,  and 
subsequently  by  Harris  and  others  in  typhoid  lever,  with  alleged  most  extra- 
ordinary teaull.s  in  the  reduction  of  the  local  and  general  symptoms, — one 
hundred  and  thirty  to  two  hundred  and  ten  grains  being  administered  in  the 
twenty-four  houra. 

Acetoione  has  been  used  locally  as  a  germicide  with  alleged  excellent  results 
in  •jiinnrrhma,  mniigiuint  lalema,  tinea  totimiraitii,  injected  ulcers,  and  similar  affec- 
tions. In  surgical  cases  the  dry  aceloaone  nmy  be  apphed  directly  to  the  wound. 
When  it  is  desired  to  especially  affect  the  intestinal  tract,  the  drug  should  be  given 
in  double  capsules  so  as  to  insure  as  far  as  may  be  its  entrance  imchanged  into  the 
duudenuiii. 
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v.— CARBON  COMPOUNDS. 
PHENOL. 

Phenol  (Carbolic  Acid,  Phenylic  Alcohol,  Hydroxybenzene)  is 
ft  substance  obtained  from  coal-tar  by  distilling  at  a  temperature  of 
between  300°  and  400°  F.,  adding  to  the  distillate  a  hot  concentrated 
solution  of  potassium  hydroxide,  and,  after  this,  water,  separating 
the  light  oily  matters  which  rise  to  the  top,  and  adding  hydrorhloric 
acid  to  the  heavy  alkaline  bottom  layer,  when  impure  carbolic  acid 
separates.  This  impure  carbolic  acid  is  of  a  dark  color,  and  contains 
several  congeneric  bodies,  especially  xylic  and  cresylic  acids.  These 
acids  are  as  active  germicides  as  is  phenol,  so  that  crude  carbolic 
acid  is  very  largely  used. 

The  official  phenol  should  contain  at  least  ninety-six  per  cent, 
of  absolute  phenol.  It  occurs  at  ordinary  temperatures  in  minute, 
colorless,  transparent  plates,  or  long  rhomboidal  needles,  often  fused 
into  a  mass,  having  a  hot,  corrosive,  peculiar  taste  and  odor, 
resembling  but  decidedly  different  from  those  of  creosote.  When 
opportunity  is  afforded,  solid  carbolic  acid  absorbs  water  from  the 
atmosphere  and  melts  into  an  oily-looking,  colorless  liquid.  It  is 
inflammable,  neutral  to  test-paper,  but  combines  with  bases;  soluble 
in  about  twenty  parts  of  water,  very  soluble  in  alcohol,  acetic  acid, 
ether,  glycerin,  and  the  volatile  and  fixed  oils.  Nitric  acid  converts 
it  into  picric  acid. 

Official  Preparations: 

Phenol  [Carlxiiir  Acid] I  to  2  grains  (0.06-0.1;)  Gm.), 

Pheno!  Liquefaclum  (86.4  percent.) 1  to  2  mininiH  (0.06-0.13  Cm.). 

Glycerilum  Phenolis  (16  percent.) 5  to  10  minims  (0.;i-0.6  C.c). 

Uiigiiontuni  PhenoliH  (3  per  cent.)  [Ciirbo- 

laleil  Vaselmc] .  Ext«mikl  use. 

Physiological  Action.— /j(ioi(  Arlion. — In  concentrated  form 
carbolic  acid  is  a  mild  escliarotic,  its  momentary  application  to  the 
sound  skin  producing  burning  pain  and  a  white  di.scol oration  which 
ehanpes  to  a  reddish  stain,  gradually  fading  away  as  the  skin 
desquamate.'!.     If  the  application  lie  prolonged  an  eschar  forms. 

Carbolic  acid  in  sufficient  concentration  is  poisonous  to  all  forms 
of  protoplasm;  thus,  even  its  weak  solution  arrests  the  movements 
in  cili:ilrd  cells  and  in  white  blood-corpascles  (T.  M.  Prudden,  Lab^). 
It  apiK-jirs,  however,  to  act  e.^jiecially  upon  the  central  nervous 
systnti  iind  upon  the  poriphertd  nerve-endings:  as  was  simultiineoualy 
pointed  out  by  Krasmum  Wilson  and  J.  H.  Hill,  it  is  a  local  anesthetic. 

I'lienol  i.s  one  of  tlie  oldest  and  one  of  the  most  p<ipular  of  all 
germicides,  but  its  power  and  rcliabihty  are  usually  overestimated. 

According  to  Van  Erlingen,  a  fivc-per-cent.  solution  destroys  the  viability 
of  anllinix  Bpore.i  after  thirteen  days'  cNpoaure.  On  the  other  hand,  Koch  lias 
found  lliat  a  Ilirce-perHrent.  Bolutioti  of  phenol  will  destroy  the  anthrax  apores  in 
two  days.    According  to  Noeht.  the  activity  of  carlx)lic  acid  varies  very  greatly  at 
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different  tempera l.iircs.  ThiiB  at  room  temperature  a  five-per-cpnl.  dolution  failed 
to  destroy  the  ontlirax  apores  after  several  days'  expoaua-,  but  wlien  kept  at  u 
temperature  of  37.5°  C,  the  Hume  solution  waa  sufficient  in  three  lioure.  It  ih  evi- 
dent, however,  that  the  common  Htalcment  that  five-per-rent .  solution  of  phenol 
is  equivalent  to  1:1000  of  corrosive  sublimate  is  nnt  Inie,  sini*  the  1:1000 
solution  of  corrosive  sublimate  will  destroy  the  viability  of  the  anthrax  spores 
in  two  or  three  minutes. 

Of  the  less  resistant  germs,  phenol  is  an  efficient  destroyer. 

Thus,  BurgeHR  found  that  a  1:40  solution  destroyed  the  bocilhw  coU  roinniuiiiH 
in  five  minutes,  corresponding  to  1:2000  corrosive  Huhjimalp  wilmion.  In  Srem- 
berg'a  ex|)erinienta  O.S  per  cent,  destroyed  the  puH  cocci  in  two  hours'  exposure. 
Boer  lius  determined  that  in  the  absence  of  spores  1:3(K)  solution  is  efficient  apiinst 
tl;e  anllirax  bacillus  in  two  hourH. 

Absorption  and  Elimination. — Phenol  is  readily  absorbed  through 
the  gastro-intestinal  mucous  membrane  aa  well  aa  through  the  skin. 
Hoppe-fieyler  found  it  in  the  blood,  where  it  probably  circulates  as 
an  alkaline  carbolate  and  also  uncombined.  It  is  rapidly  eliminated, 
having  been  detected  in  the  urine  by  Alm^n,  by  Patrouillard,  by 
Salkowski,  by  Hoppe-Seyler,  by  Waldenstriim,  and  by  Hausmann: 
Hoppe-Seyler  detected  it  in  the  saliva,  and  it  probably  occurs  in  all 
the  secretions.  The  researches  of  Buuniann,  which  have  been  sub- 
stantially confirmed,  show  that  the  phenol  is  changed  into  phenol- 
8ulphonic  acid  [CjHjO.SOj.OH],  which  finally  unites  with  alkalies 
and  is  eliminated  as  a  phenotsulphonute.  Portions  of  it  are  also 
excreted  as  glycuronic  acid,  hydrochimme  and  other  oxidatiiin  com- 
pounds. The  Mack  coloring  matter  of  the  characteristic  urine  of 
phenol -poisoning  is  in  all  probabihty  an  educl  from  phenol,  formed 
liy  its  partial  oxidation.  When  large  quantities  are  administered, 
Home  of  it  escapes  unchanged. 

In  a  fatal  caae  of  poisoning  Patrouillard  obtained  an  oily  fluid,  believed  to  ho 
pure  carbolic  acid,  by  sliaking  the  urine  with  ether,  allowing  the  mixed  fliiidt  to 
separate,  and  removing  the  ethereal  byer  and  eva[)orating. 

Hauxniann  lia.s  proved  tliut  lliiri  black  coloring  mutter  is  not  altered  licmatin  or 
any  fixed  coloring  principle,  by  finding  tlial  Ihe  urine  is  cleared  up  by  healing;  after 
the  addition  of  an  acid;  and  his  conclusion  is  ci)rrol>omlGd  by  the  observation  ol 
il!tevenson,  of  Guy's  Hospital,  who  determined  thai  the  black  urine  docs  not  contain 
more  than  a  noniml  proportion  of  iron.  When  ciirhollc  acid  Is  oxidized  oul«ide  of 
the  body,  a«  by  the  action  of  polatsium  pennanganale,  oxaliu  acid  in  fomiedi  and 
Salkowski  lias  )ihowil  tiuit  when  [>hcnic  acid  is  given  to  aniouils  oxaUc  acid  appears 
in  the  lu'ine.  (.Hher  olwervetH  have,  however,  faileil  lo  detect  these  oxalntes.  Fr. 
Schaffcr,  A.  Uerbach,  and  K.  Buumann  and  (',  Preiisne  found  IhiU  ihe  phenol  was 
at  leai'l  ui  ])art  oxidiHid  inio  b\i<lrifhit\o«e  and  partly  into  ii  green inh -black  Kub- 
stanie  ujion  which  the  coloring  of  the  urine  m?cnis  lo  deitend.  The  reseiirchcs  of 
I,.  Brieger  led  him  to  the  conclusion  timt  when  phenol  is  taken  in  nut  too  large 
(juantitien  a  portion  of  it  unites  with  sulphuric  acid  and  a  [lorl.iun  of  il  is  converted 
into  various  colored  oxidation  products,  some  of  which  are  very  poisonous.  Accord- 
ing to  the  experiments  of  W.  Kochs,  this  change  occurs  in  the  large  abdominal 
glandular  viscera. 

Schmiedel>erg  lias  come  to  the  conclusion  tliat  no  phenol  ie  oxidised  in  tlio 
body,   but   that   it   is  all  ehniinated   in  combination   with  sulphuric   acid,  or  lo 
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a.  less  exient  wilh  glycuronic  acid.  Reale  affirms  ihat  wlieii  l.lip  sulplmric  acid 
luiH  all  been  appropriaUd  phoephoric  acid  is  attacked  by  Ilic  phenol  and  n 
phospho-carbolate    formed. 

Prodaaion,  oj  phcnal  iii  (A«  Animal. — Stfideler  discovered  that  when  Hulphiirie 
acid  was  freely  added  to  cow's  urine  the  latter  yielded  upon  distillation  pjieuol, 
and  concluded  therefrom  that  normal  urine  contains  carbolic  acid.  He  lias  been 
I'orroborated  by  Biiliginaky  and  by  Hoppe-Seylcr;  so  that  phenol  is  certainly  a 
constituent  not  only  of  the  iirine  of  cotlle,  hut  also  of  tlial  of  men,  dogs,  horees, 
and  probably  other  uniiiiaU,  Baumann  has  succeeded  in  producing  phenol  out  of 
fibrin  by  a  protracted  digestion  with  the  pancreatic  glandular  substance,  and  Nencki 
and  Brieger  have  found  timt  it  is  constantly  present  in  normal  human  feces.  Its 
elimination  by  the  urine  is  cnonuoualy  increased  in  ileus  (one -hundred fold.  Salkow- 
«ki),  and  diminished  in  anemia,  phthisiB,  Hcorbulus,  scrofula,  and  cancer  (Brieger). 
It  is  quito  possible  that  the  phenol  ia  formed  in  the  intestine  by  fermentative  clianges, 
IV*  Baimiann  has  noticed  the  closely  allied  substance  indol  produced  by  the  putre- 
factive cliunges  in  a  mixture  of  albuminous  aubHtancc  nith  a  small  quantity  of 
pancreas  and  a  little  ammonium  carbonate.  In  this  connection  it  is  interesting  to 
note  that  Christiatii  lias  not  been  able  to  find  phenol  in  the  urine  ot  chickens  fed 
upon  vegetable  diet,  altiiougli  a  notable  amount  jk  present  wtien  a  fiesh  diet  is 
allowed.  In  ii  series  of  experiments  1.  Muuk  obtained  three  granunea  aa  the 
average  excretion  ot  twenty-four  houra  from  a  hoise. 

General  Effects. — The  largest  therapeutic  doses  of  phenol  produce 
no  distinct  symptoms.  Reserving  the  details  aa  to  the  effects  of 
toxic  doses  for  the  section  on  toxicology,  it  is  sufficient  for  our  pres- 
ent purpose  to  state  that  the  prominent  symptoms  induced  by  lethal 
doses  are  disturbiince  of  respiration,  stupor  deepening  into  coma, 
rapid,  fe^blfi  pulse,  muscular  weakness,  aboUshed  reflexes,  collapse, 
fall  of  temperature,  and  albuminous  or  bloody  urine,  ending  in  death 
from  central  paralytic  asphyxia.     In  some  cases  convulsions  occur. 

According  to  laidor  Neumann,  to  Ernest  Liab<<e,  and  to  Salkowski,  a  poison- 
ous dose  oC  phenol  cuuMes  in  the  frog  a  paralysis  which  usually  alTocts  first  the  hind 
legs,*  but  eventually  spreads  to  the  front  legs  and  involves  all  parts  ot  the  body. 
.\fter  a  time  there  are  developed  tetanic  convulsiiins,  wlucli  are  apparently  re6ex 
in  t^nir  nature,  and  are  said  to  be  excited  by  exlcmal  stimuli  or  irritations, 

llpon  mammala  phenol  acta  in  very  mucli  the  same  way  as  it  does  upon  the 
batiTK-hian.  According  to  W.  Kempstcr,  in  the  iiiotme  and  rat  it  causes  intense 
muscular  weakness,  followed  by  violent  convulsions  and  stupor.  In  the  rabbit 
(Neumann,  Salkowski)  phenyUc  alcoliol  produces  muscular  weakness,  oft«n 
accompanied  by  trembliiigs  and  M3alle8sne.ss,  at  last  giving  place  (a  violent  con- 
vulsions. As  has  been  pointed  out  by  Turtachaniaow,  the  tremors  first  commence 
an  peculiar  tremulous  contractions  of  isolated  muscles,  and  then  of  muscle  groups 
which  are  irregular,  and  not  at  all  sjnnmetrical.  Early  in  the  poisonitig  tlie  respi- 
ration is  affected;  and  death,  which  usually  occurs  in  the  midst  of  convulsions, 
Lh  owing  to  a  paralyiiia  oj  the  reapiralion,  since  in  acute  cases  the  heart  a  found 
beating  continuously  inmiedia1«ty  after  death.  According  to  the  researches  of 
Jules  Lcuiaire,  in  the  dog  symptoms  very  similar  to  those  detailed  above  are  caused 
by  letluil  doses  of  the  ilrug;  and  Huseniann  states  that  in  mammals  and  in  birds 
the  cluiract eristic  phenomena  of  plionul  poisoning  arc  clonic  convulsions,  sinking 
of  the  temperature,  diminution  of  sensibility,  dyspnan,  free  salivation  and 
secretion  of  tears,  keratitia,  and  cr)njunctivitiB.  According  to  the  latter  authority, 
albuminuria  and  hematuria  are  occasional  phenomena. 

*  .4i:ecinlinfl  to  Lenuiim  whpa  ■  Irog  it  allowed  La  awim  id  wnter  JmpratfMtad  with  pbmol, 
Ibfl  front  Lefft  w  bnt  mRflcted. 
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Phenol,  being  a  universal  poison,  acts  upon  the  whole  system; 
so  that  the  detailed  study  of  its  physiologic  a  I  elYects  when  given 
internally  ia  simply  an  endeavor  to  deterniine  what  tissues  are  most 
susceptible  to  its  inSuence. 

Nervous  Si/atem. — The  influence  of  phenol  on  the  cerebrum  ia 
not  very  intense  in  the  lower  animals,  but  in  the  higher  species,  and 
especially  in  man,  results  in  the  early  production  of  stupor. 

The  con\iilaions  are  not  peripheral,  since  they  do  not  occur  in 
a  limb  whose  connection  with  the  spine  has  Iieen  severed  by  division 
of  the  nerve,  and  do  take  place  in  a  leg  which  has  l>ee.n  protected 
against  the  local  action  uf  the  poison  by  tying  the  artery  tSall<owski, 
Lab^).  They  are,  therefore,  either  cerebral  or  spinal.  Although 
there  is  a  distinct  conflict  of  e\1dence,  it  seems  established  that  the 
convulsions  are  of  spinal  origin.  After  large  doses  there  ia  developed 
later  a  paralysis  of  I  lie  spinfd  motor  centres. 

I^b^  and  J.  R.  Hayncs  failed  to  get  tliem  after  Boclfnn  of  tbe  cord,  but  in  llie 
far  more  numerous  experiments,  upon  frogs  and  mammals,  of  Sulkownki,  of  Berb 
and  Jogel,  of  J.  B.  Stone,  and  of  T.  Gies.  convulsiona  occurred  after  destruction 
of  the  medulla,  section  of  the  cord,  and  other  operative  proretiurea  sn'iiarating  the 
brain  from  the  lower  nervous  Bystem.  The  failures  of  the  first-named  experiments 
are  explainable  by  the  fuets  tliat  the  paralyzing  influcniKs  of  phenol  are  usually 
first  manifeeted  upon  the  hind  legs,  and  tha.t  very  large  dot^es  were  employed. 

In  phenol -poisoning  the  nervea  and  muscles  are  not  distinctly  paralyzed  (Sal- 
kowski,  Hoppe-Seyler).  but  the  very  careful  experimenla  of  Gies  have  proved  that 
the  mu^les  are  Icrs  Eensitive  and  more  easily  exliausted  than  is  normal. 

Circulation. — The  action  of  phenol  upon  the  heart  is  not  a  very 
marked  one,  but  there  can  be  little  doubt  that  in  sufficient  amount 
the  drug  depresses  the  heart  and  perhaps  also  the  vaso-motor  centres. 

After  death  from  aeu(«  poisoning  the  heart  is  usually  found  to  be  beating  regu- 
larly (Salkowski),  but  in  some  cases  of  slow-  poi.wiiing  the  death  tms  stemed  to  !« 
idtimal«ly  caused  by  cardiac  diastolic  urreet.  In  Hoppc-fieylcr's  manomefrical 
studies  the  arterial  pressure  was  not  affected  mi(il  convulsions  came  on,  when  it 
rose  from  the  effects  of  the  general  muscular  contraction.  It  afterwards  fell  very 
decidedly  and  permanently. 

Reduction  of  the  arterial  pressure  has  been  shown  by  Gies  to  be  the  cluirac- 
leriHtic  effect  of  the  phenol:  in  his  experiments  moderate  doses  of  phenol  failed 
to  affect  the  pressure  after  section  of  the  cord,  while  in  the  normal  animal  neither 
asphyxia  nor  stimulation  of  a  xensilivo  nerve  elevated  the  lowered  pressure,  although 
the  heart  was  beating  Forcibly — facta  tliat  demonstrate  titat  phenol  paralyzes  the 
vaso-motor  centre  in  the  medulla  before  it  markedly  affects  the  heart. 

RespiTotion. — According  tn  Salkowski,  Lab^e,  and  other  author- 
ities, in  the  first  stages  of  phenol-poisoning  the  respiration  is  remark- 
ably increased  in  frequency.  This  acceleration  Salkowski  believes 
to  tje  due  partly  to  a  stimulant  action  upon  the  peripheral  va^  and 
partly  to  a  similar  influence  upon  the  retipiratory  centres.  The  final 
paralysis  of  respiration  by  phenol  is  almost  certainly  due  to  a  direct 
action  upon  the  respiratory  centres, 

Salkowski  states  that  the  respirations  arc  very  shallow,  and  tliat  the  diaphragm 
scarcely  participates  at  all  in  them,  but  that  if  the  cervical  vagi  be  cut  they  become 
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much  slower,  deep,  and  regular.  On  the  other  li&nd,  if  phenol  be  g;iven  to  &d  uiimal 
Buffering  from  section  onhepiieuinogastriw,  tlie  slow  hreatliing  is  ^■ery  much  acoriw^ 
Hied.  From  the  former  of  the^e  fat'ls  the  Gerntan  investigator  draws  ihe  ronrliuion 
that  the  accelerated  breathing  prndured  by  phenylic  alcohol  in  in  part  due  to  a 
stimulation  of  the  periplicral  vagi,  and  from  the  latter  fact  that  it  partly  aruoi 
from  a  similar  action  upon  tlie  respiratory  centrca. 

Temperature. — According  to  the  researches  of  Hobart  A.  Hare, 
phenol  injected  into  nibbits  produces  a  very  diatinet  fall  in  the  bodily 
teni peril tu re,  which  is  usually,  hut  not  iilwiiys,  cnincident  with  thp 
lowering  of  the  arterial  pressure.  In  the  calorimetric  studies  madp 
by  Hare  the  action  upon  heat-production  and  heat-dL^ipalJon  in 
the  normal  animal  appeared  to  lie  various,  sometimes  production 
and  sometimes  dissipation  l)eing  alone  affected,  while  in  other  cases 
both  functions  were  altered.  Some  years  ago  Emil  Erls  found  that 
in  mild  putrid  poisoning  in  animals  phenol  diminished  greatly  the 
fever-heat;  when  the  poisoning  was  more  severe  it  had  no  influence. 
The  caiorintetric  studies  made  by  Hare  upon  fevered  animals  were 
fairly  constant  in  their  results,  although  the  method  of  experimenla- 
tion  was  not  satisfactory,  because  the  drug  was  given  to  the  fevered 
animals  at  a  time  when  it  was  uncertain  what  would  have  been  the 
production  of  heat  without  its  influences.  Nevertheless,  the  experi- 
ments indicate  that  phenol  may  affect  the  thermogenetic  functions 
of  the  body  in  two  ways:  first,  by  diminishing  the  production  of 
heat;  second,  by  increasing  the  dissipation  of  heat. 

Therapeutics. — In  the  doses  in  which  it  is  usually  giwD, 
phenol  exerts  no  perceptible  effect  upon  the  system.  It  ha<i  been 
used  to  a  considerable  extent  in  zymotic  diseases  for  the  purpose  of 
desti-oyJHf;  the  pcrnis  in  tlie  lilnod,  hut  is  of  no  value  for  such  )inr]"i-('. 
Tliere  is  no  reason  for  lielieving  tliat  niicrni-ucci  or  bacteria  ;trc  iii.ire 
sensitive  fo  its  Jictiun  tliun  is  the  huninn  orfCiinisni;  jind  cliiiii-:il 
experience  in  xynmlic  discuses  lius  certainly  deniiinslniU-d  the 
uselcssness  of  the  drnc. 

Tlie  use  of  i)lietiol  in  titdniifi.  ;ls  originally  pniposeii  !)y  iiaccolli. 
has  ill  ii  minibcr  of  ciises  l>een  nftended  liv  ;Lp|>:trpiitly  lirTieti<'i:il 
results.     Asculi  has  collected  thirty-four  cases  with  only  one  ile^iih. 

F.\;icliy  hii«  jihciii))  iu'l.-!  Ims  ii<il  Im-n  dpterminpil;  lIcdiljciLi  ln^iicv.'^  ilmi  ii 
ncu1r;ilL/cs  ihi'  tiixiii  ill  (lie  s:i!iic  iii;iniicr  n^i  d<fs  llic  :imiri)\iii.  It  is  tn  ]f  gwi'U 
hy]N"{rniiic;ilIy  in  I  he  form  of  twd-jxT-iTiiI.  sululiini,  fri>n>  hvc  to  fil'lti'ii  pnnu' 
(0,.!-l  'I 111.)  ill  llic  l«nily-four  hours.  {Sec  H,  (',  Woiul,  Jr.)  roiirinuni  :iiiil  I  ".iv..!! 
in  II  rc-^^i'iiri'h  ii|H'U  mice,  Kuincii-pips,  ami  rid)l)il'i  fi'iuui  ihal  in  I  hc^*'  iininiiil- 
(■;iiliolii-  aiiil  ii  ii-clc-s  ^igiiinHt  Irtaiiiis  iiiffcl  iuii. 

for  lis  liiciil  efTccts,  plieno!  is  ii  very  valuable  remedy  in  the  tri'iii- 
nieiit  of  varinus  furnis  of  nervous  irritability  df  the  gastru-itilostiiKil 
mucous  membranes,  esiiecially  when  there  is  also  a  leiideiicy  to 
feniienlalive  ibajiscs  in  the  fiiod,  as  llie  result  <if  imperfect  ilipcstiim. 
In  iicrriiiis  voDiilmij,  and  in  'jiiMrudiinia,  it  may  be  given  in  doses  <if 
from  one  to  fwn  prniri'^.  repeated  :it  intervals  varying  from  lifteeii 
minutes  to  two  hours,  according  to  the  symptoms  of  the  case.      In 
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diarrhica  of  irritalion,  us  well  us  of  relaxation,  it  is  often  of  the  greatest 
service.  The  ronibination  of  one  or  two  graius  of  phenol  with  ten 
to  twenty  grains  of  bismuth  subcarljonatc,  given  in  emulsion  or  in 
capsules,  is  one  of  the  most  generally  useful  of  diarrhita  mixtures.* 
In  gangrene  of  the  lungs  the  internal  administration  of  carbolic  acitl 
combined  with  the  uae  of  a  weak  solution,  ten  grains  to  the  fiuidouuce, 
by  atomization,  is  said  to  be  of  great  service.  The  use  of  carbolic- 
acid  as  an  antipyretic,  :v?  inaugurated  by  H,  M,  Desplats,  has  col 
found  favor,  and  is  scarcely  justifiable. 

The  external  use  uf  phenol  belongs  to  the  domain  of  aurgery 
rather  than  of  medicine,  and  we  shall  lUscusa  it  very  briefly.  Ah  a 
ruuBlic,  phenol  is  not  available  when  large  nias.ses  of  tissue  arc  to  be 
destroyed,  but  it  may  often  be  employed  with  advantago  against 
condxilomata  and  similar  growths.  Even  in  such  cases,  to  be  ctlicient, 
it  must  be  in  the  most  concentrated  form.  In  diiihtlien'a,  ulcerated 
mire  throat,  and  aphthous  stomatitis  its  concentrated  solution  in  glycerin 
may  carefully  be  applied,  by  means  of  a  camel's-hair  brush  or  a  mop, 
as  a  mild  caustic  scarcely  capable  of  destroying  sound  tissue.  In 
various  forms  of  indolent  ulcer  and  in  ill-eondilioned  wounds  phenol 
affords  a  very  useful  stimulant  apphcation;  in  hums,  properly  diluted 
with  oil  (ten  grains  to  one  fluidounce),  it  is  one  of  the  very  best 
remedies  that  can  be  used,  relieving  pain  by  its  anesthetic  proper- 
ties and  at  the  same  time  lessening  suppuration  and  facihtating 
cicatrization. 

The  use  of  phenol  as  a  local  anesthetic  has  been  entirely  done 
away  with  by  the  discovery  of  the  powers  of  cocaine. 

So  far  as  we  know,  the  first  to  suggest  and  employ  deep  injec- 
tions of  carboUc  acid  as  a  means  of  combating  deep-sealed  injlaimna- 
tious  was  J.  A.  Ettme.s;  but  the  method  has  been  esijccially  studied 
and  practised  by  Hueter  with  asserted  extraordinary  success  in 
ijlandular  swellings  and  itiflammalions,  iihlegmons  of  all  grades  and 
characters,  cri/sl/iclas,  poisoned  woitnds,  inflamed  bursif,  hudracde, 
and  even  in  bone  disease. 

The  practice  has  been  followed  with  satisfaction  by  Aufrecht  in 
cn/nip'ias,  by  Senator,  Mader,  and  Kunze  in  acute  and  subacute 
rhe^umatism,  by  Hagen  in  several  diverse  inflammations,  and  by  I. 
Schmidt  in  chronic  synovitis.  These  injections  have  been  practised 
by  Hagen  with  asserted  excellent  results  in  severe  angina  (the 
injections  were  in  the  neighborhood  of  the  second  tracheal  cartilage): 
by  Moses  K.  Taylor  in  one  hundred  and  fifty  cases  of  buboes  and  other 
enlarged  glands,  with  uniform  success:  by  Mutschler  with  success  in 
a)Uhrtix.  The  total  evidence  seems  to  show  that  this  method  of 
treatment  is  both  safe  and  efTectivc.t 


•  In  diapensing  thi*.  if  tapsulM  b»  mwd,  the  two  inaiwlinitii  fhiiuld  bo  Ihuruunlily  niixrd 
before  putting  m;  if  nn  ernulKiun  be  emplnyed,  Ihe  bottler  dbuuld  be  itiKHi  on  itx  L^irk  or  laid  upon 
itA  Mdt.  to  ^ireveDl  permanenr  Feparaljur>  <if  fhi<  bitimutb. 

T  Am  rhit  mtl}iod  ir>  "I  Hiirvicni  rmlier  Ot^Ti  iiipilinJ  interejil  the  revlpT  iv  refvmii  tur  detKtU 
eilber  to  the  BUlUun  ijiiuteii,  ur  In  turKicnl  lrea1iF<H. 
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Toxicology. — Probably  on  account  of  the  ease  with  which  it 
is  procured  and  the  quickness  of  its  action,  phenol  is  among  the  most 
popular  of  poisons.  According  to  Harris,  out  of  five  hundred  and 
forty-nine  fatal  coses  of  poisoning  with  it  which  occurred  in  England 
during  four  years  four  hundred  and  twenty  were  suicidal. 

The  symptoms  usually  appear  in  a  very  short  time  after  the 
ingestion  of  the  poison,  and  when  the  dose  has  been  sufficient  may 
develop  so  rapidly  that  death  occurs  within  three  minutes.  Usually 
the  patient  lives  from  one  to  ten  hours,  and  life  has  been  protracted 
for  sixty  hours,* 

Taylor  recorda  &  case  in  which  about  an  ounce  ia  supposed  Ui  have  been  ingcflted, 
and  in  which  the  man  fell  in  a  stupor  within  ten  seconds  after  taking  the  fatal 
draught,  two  minutea  afterwardH  was  totally  unconscious,  pulselesa,  with  irr^ular 
distant  gasping  reupirationii,  and  in  leas  than  a  minute  later  was  dead,  apparently 
from  cardiac  paralysis,  since  the  impulse  of  tlie  heart  was  entirety  lost  befote  the 
ceasation  of  respiration. 

Usually,  but  not  always,  a  burning  pain  is  first  felt  in  the  mouth, 
cEsuphagus,  and  stomach,  followed  in  a  few  minutes  by  nausea, 
cold  sweats,  and  stupor  deepening  rapidly  into  insensibility  and 
collapse.  During  the  period  of  insensibility,  complete  abolition  of 
reflex  movements  and  anesthesia  of  the  mucous  membranes  have 
sometimes  been  noted:  t  indeed,  it  is  scarcely  doubtful  that  in  all 
cases  both  sensibility  and  reflex  movements  are  profoundly  affected. 
Convulsions  are  only  exceptionally  present.  The  symptoms  of  col- 
lapse are  usually  well  developed,  and  the  pulse  is  generally  feeble 
and  very  frequent,  but  has  been  recorded  as  being  reduced  to  from 
40  to  50  {Kr  minute  (Hainwurth).  Hemoglobinuria  haa  been  noted. 
l>yspnu'a  is  often  extreme;  the  respirations  may  be  stertorous,  are 
usually  very  rapid,  and,  in  the  advanced  stages,  shallow.  In  very 
rapid  cases  they  are  irregular  and  suspended  at  intervals.  Total 
temporary  amauro.sis,  with  contraction  of  the  pupil,  has  been  noted. J 

In  some  cases  of  carbolic  acid  poisoning  a  great  amendment  has 
occurred  and  consciousncs.s  been  restored,  but  after  some  hours 
rather  sudden  fatal  collapse  has  come  on.  The  minimum  fatal  dose 
of  carbolic  acid  is  not  known;  but  half  an  ounce  has  several  times 
caused  death, §  and  a  little  over  a  drachm  is  reported  to  have  killed 
a  man  sixty-four  years  old  (Swain);  in  a  case  of  puerperal  metro- 
peritonitis fifty  drops  contributed  towards  the  fatal  result  (A.  D. 
L.  Napier). 

The  free  external  use  I'f  ]>licnnl  is  Iiy  no  means  devoid  of  danger; 
Falck.son,  after  Iwn  hours'  exposure  t()  phenol  spray,  recovered  from 
his  urine  thirty  grains  of  |)heiiol,  and  he  descriI>eH  a  niarasmus  or 
chronic   piusoning  resulting  from   the  surgical   use  of   the  remedy. 


■  C'niMv  ^i/dtnham  ^"c-  Yfor-BiHik.  1071-7^.  4-10:  amount  lakon,  one  and  a  half  uuncrn  of  rh« 
coinni^rciHl  arid. 

iCnrf,  Jmim-  *it  Pharm.  el  df  Chim,.  I>fc.  18T1, 
Ct,^.  Hrrtirt.  Ktin.  Wochenafhr.,  \\x.  74S. 
Mnl.  Timet  and  Gmtllt,  1870,  ii.  474;    I'hilii.  Mr-i.  otid  Surg.  Rrp.,  J«ii.  1870;   Lanat.  18TS, 
i>.  510. 
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The  symptoms  are  said  to  be  headache,  loss  of  appetite,  bronchiiil 
irritation,  which  finally  may  become  very  severe,  severe  pains  iu 
the  region  of  the  kidney,  recurring  vomiting,  pruritus,  or  various 
paresthesia,  and  loss  of  power  in  the  legs.     (See  also  Wallace.) 

A  Nitigle  vftginal  injection  has  produced  very  oevere  constitutional  results. 
R,  K6hler  reports  the  caw  «[  two  journeymen  j'linern,  auffering  fniiii  soabies,  who 
applied  exiemally  each  about  a  half-ounrc  of  phenol,  in  watery  sohition.  One 
of  them  was  found  dead.  His  fellow,  who  sulTerod  [rom  unFonst^iouGDess  and  drunken 
delirium  ending  in  un(|uiel  sleep,  afler  his  recovery  stated  that  directly  aflf  r  rubhing 
him-wlf  with  [he  solution  he  had  giddiness,  llmt  seven  or  eight  minutes  later  liis 
companion  complained  of  burning,  but  that  of  wtiat  took  place  after  this  he  knew 
nothing.* 

It  is  scarcely  necessary  to  refer  in  detail  to  cases  in  which  seri- 
ous results  have  followed  the  surgical  use  of  phenol. f  A  very  severe 
case  of  poisoning  i.s  recorded,  in  an  infant,  produced  by  the  use  of 
carbolized  cotton  wool.  The  local  application  of  pheno!  ha.s  in  a 
number  of  instances  been  followed  by  local  gangrene,  which  A. 
Frankenburger  has  attributed  to  thrombosis,  but  Harrington  believes 
has  been  due  to  a  direct  chemical  action. 

The  posl-mortem  lesions  of  phenol -poisoning  are  usually  well 
marked.  If  the  acid  has  Iwen  ingested  in  a  concentrated  form,  white, 
hardened  spots  are  found  upon  the  mucous  membrane  of  the  mouth, 
cEsophagus.  stomach,  and  even  intestines.  They  are,  of  course,  due 
to  the  local  action  of  the  poison,  and  are  sometimes  blackish  in  the 
centre,  or  even  blackiali  throughout,  and  very  generally  are  sur- 
rounded by  ft  red  infiummatory  zone.  The  liver,  spleen,  kidneys, 
and  indeed  all  the  organs,  are  found  filled  with  dark,  imperfectly 
coagulated  blood,  such  as  is  habitually  found  after  death  from 
asphyxia,  Neumann  fnuntl  in  experimental  poisoning  in  the  lower 
animals  constantly  fatty  degeneratiDns,  hut  Salkowski  was  unable 
to  obtain  such  changes  and,  according  to  Husemann.  the  fatly  degen- 
eration of  the  liver  and  kidneys  is  neither  in  man  nor  in  animals  a 
constant  characteristic  phenomenon  of  phenol-poisoning.  Render 
found  the  renal  epithelium  degenerated  in  a  man  who  had  been 
fatally  poisoned  by  the  drug. 

The  diagnosis  of  phenol -poisoning  during  hfe  ought  in  most  cases 
to  be  practicable;  for.  although  the  symptoms  simulate  some  forms 
of  apoplexy  too  closely  for  the  diagnosis  to  be  made  from  them, 
very  generally  the  odor  of  the  drug  can  be  perceived  about  the  person 
of  the  victim,  and  close  examination  nf  the  mouth  will  nearly  always 
reveal  traces  of  the  local  action  of  the  phenol,  in  the  form  of  whUr, 
hardened,  or  corrugated  patches  of  mucous  membrane.  Either  these 
or  a  blackish  urine  in  conjunction  with  the  symptoms  are  diagnostic. 
After  death  a  strong  odor  of  phenol  can  almost  always  be  perceived 
when  the  body  is  opened,  and  the  raucous  membrane  of  the  stomach 


■  For  othet  (nlal  cases  mnsult  Bull,  Thfrap..  lixv,  3BS. 

t  CoDeull  lintiBh  Mtdieal  Journal^  March  ].  IfiTSp— dmili  frnrn  nbp^irptinn  Hv  m  vound  lour 
inchm  l"0«:  Stv  Yi^rk  Mrdiral  Oastllt,  April,  IS'l:  Biilith  Mnlical  Journal.  LSllS.  120,— 1»" 
IkUtl  ctuw;    MrH.  Timu  and  Gat..  IS78.  il.  ■•01;    Winrr  Mnl.  WarhrniKhrill.  I8T9,  uU.  1233. 
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affords  very  reliable  e^'idence  as  to  the  cause  of  death.  According 
to  A.  Hiller,  the  urine  of  phenol-poisoning  as  first  passed  varies  from 
a  clear  yellow  to  a  golden  yellow,  and  upon  standing  in  the  air  becomes 
dark  olive  and  finally  often  blackish-green.  Sometimes  it  is  grass- 
green,  but  it  may  appear  to  he  normal.  This  phenol  urine,  if  treated 
with  nitric  acid  and  afterwards  with  potassium  hydroxide,  becomes, 
after  a  certain  degree  of  concentration,  blood-red  or  brown-red, 
changing  through  pea-green  to  violet.  Phenol  mixed  with  urine 
does  not  answer  this  test.  The  absence  of  phenol  urine  proves  that 
the  case  is  not  one  of  poisoning.  Baumann  and  Hueter  declare  that 
the  earliest  symptom  of  the  poisoning  is  the  disappearance  of  the 
sulphates  from  the  urine. 

In  the  treatment  of  a  case  of  phenol-poiaoning  emetics  are  generally 
useless,  owing  to  the  existing  paralysis  of  the  stomach,  and  the 
stomach-pump  must  be  employed  to  empty  the  viscus.  As  anti- 
dotes to  phenol  various  substances  have  been  suggested,  but  are 
of  doubtful  value.  Those  which  have  attracted  most  attention 
are  the  sulphates  and  alcohol.  It  is  very  doubtful  if  the  sulphates 
have  any  antidotal  action  but  as  they  are  at  least  harmless  they 
should  be  employed.  Alcohol  is  in  no  sense  antidotal  to  phenol. 
In  external  burns  it  acta  favorably  because  being  a  good  solvent  for 
phenol  it  washes  the  irritant  away  (Ascher  and  Clarke  and  Brown); 
in  internal  poisoning  it  may  easily  do  harm  by  aiding  absorption  of 
the  poison.  It  may,  however,  be  useful  to  wash  out  the  stomach 
pro^'iding  no  residue  is  left  behind. 

The  pnictical  treatment  of  phenol- poisoning  sliould  be  lavage 
of  the  stoniarh  with  ten-per-cent.  solution  of  alcohol  (or  whisky), 
fiilloweil  liy  adniiniHtration  of  magnesium  sulphate,  the  use  of  stimu- 
lants as  irnlioatcd  and  the  treatment  of  the  subsequent  gastritis  with 
demulcent  rcniodirs. 

-Mkiiliifi  in  cmt™  linve  lipi'ii  tpeciully  com  mended  by  Hiwemann,  whu 
oniplnys  wicduinitfd  lime."  In  1S7H  lla»imann  and  llueter  slnled  (hat  if  a 
dilute  siiiplmrit-  ai-iil  ur  a  koIuIiIc  Hiitphatc  \ie  given  freely  lu  the  animal 
|K)it«iii<'d  u'itli  i-urlioli(t  aci<[  llic  latter  will  be  converlcd  into  a  liBrmlesH 
pheniil-snlpliiimc   a<  id.t 

I>iivi<l  I'cma  and  also  Cafawy  licljcved  lo  liavr  olttainpd  favoralile  rcHullti  In 
experimciilal  i)i>is(ining.  Their  teclMii<|iie  wua  called  in  question,  however,  by 
Tauber,  whii  found  in  a  number  of  experiments  that  neither  the  sodium  sulphate 
nor  the  pjTONulphate  evinced  any  antidotal  influence  in  the  poisoned  rabbits.  He 
further  included,  a.s  the  result  of  his  experiments,  that  the  sodium  sulphite 
is  <if  distinctly  jinlidolal  value.  SdUmann  and  Brown  likewise  were  unable  to 
dcmrin.'-I r.itc  any  anlidiital  action  of  sodium  sulphate. 

On  the  olbrr  hand,  Jos,  ISzyillownky  saved  a  pulM<1rhs  and  apparently  dyltig 
child,  ten  hours  aflcr  the  ingestion  of  phenol,  by  hypodermic  itijeclione  of  ether 
and  (he  u<liiilnist ration  of  dilute  sulphuric  acid  and  tiodium  sulplialc.    In  a  careful 

•  Dissolve  hiTlrrn  pnrtfl  of  piunr  in  fprty  parts  of  dixtjll^  wsifr.  and  s<ld  five  pari*  of  cftufilic 
LiTTK';  UijE^si  fur  ihrer  ilayp,  flIirriiiK  finm  time  lo  Ijme.  fiJter,  ftn<l  Fvaporale  to  drynoe.  The 
piihluct  llius  oblBiiip"!  ilij*s€»h'pj«  pnflilv  in  water. 

t  Kur  a  Biiiily  of  »ulplnirarb<ilic  acid,  we  I,a  Tribnnr  Mfd..  July,  1SK4.  32S.  M.  F.  Vi(ner 
«fGrtn^  tlinl.  while  iioT  puihkinctu^  In  *hp  hlflier  anmml",  ii  ii"  an  active  anlifTrnpnl.  M.  Kabute«u 
{Cinnpl''Hfrui.  Site,  Siid^,  18^    iii.  42)  findn  tlial  llie  aeid  is  niitiply  a  feel>le  purjcalivp. 
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study  free  from  the  objections  urged  against  some  of  the  earlier  inveatigatore  Pio 
BJarfori  L'oncluded  tlial  the  soluble  HulpiuiteK,  given  either  (hrough  the  gacl.ro- 
int«elinal  vaaai  ur  Injected  liypodermlNiJIy,  lire  distinctly  antidote  to  carbolio 
iicid,  but  thai  there  la  u  limitation  to  their  power,  bo  that  if  too  much  phenol  has 
been  taken  the  suiplmtes  will  prove  of  no  value. 

Maberly  has  recently  suggeetcd  iodine  as  a  chemical  antidote  to  phenol. 

Phenyl  Salicylate. — Salol. — This  is  a  white,  nearly  tasteless, 
insoluble  crystalline  powder,  which  is  prepared  by  replacing  one  atom 
of  the  hydrogen  of  salicylic  acid  by  phenol.  It  is  decomposed  by 
alkalies,  and,  consequently,  is  broken  up  in  the  intestinal  tract, 
yielding  about  thirty-six  per  cent,  of  phenol,  and  sixty-four  per  cent, 
of  salicylic  acid.  .AJthough  less  powerful  as  a  poison  than  are  its 
united  ingredients,  probably  because  it  is  broken  up  slowly  in  the 
intestines  and  escapes  with  the  fe«ea  to  some  extent  unchanged, 
aalol  is  capable  of  producing  concurrent  symptoms  of  salicylic-acid 
and  of  phenol-poisoning.  Kumagawa  has  found  that  it  increases 
nitrogenous  elimination. 

Salol  was  originally  introduced  into  medicine  by  Sabli  as  an 
antirheumatic,  but  is  at  present  employed  solely  as  an  intestinal 
disinfectant.  According  to  Leanik  it  has  practically  no  influence 
upon  ordinary  bacteria.  Its  effectiveness  a.-*  an  intestinal  anl-iseptic 
evidently  depends  upon  phenol  and  saUcylic  acid,  which  are  liberated 
by  its  decomposition.  In  the  experiments  of  Kumagawa  on  animals, 
large  doses  of  salol  failed  to  lessen  the  elimination  of  indican  by  the 
urine  or  the  numl>er  of  bacteria  in  the  intestines;  nevertheless,  in 
typhoid  fever,  intestinal  indi^eatian,  and  alhed  compl.^ints,  salol 
may  be  considered  as  probably  the  most  effective  of  our  intestinal 
antiseptics. 

Externally  salol  has  been  used  as  an  antiseptic  dressing,  but  is 
of  very  little  value. 

One  hundred  grains  a  day  of  salol  have  frequently  been  g^ven 
without  serious  effect,  probably  because  the  larger  proportion  of 
the  salol  has  escaped  unchanged  with  the  feces.  Hesselbach  claims 
that  the  long-continued  use  of  salol  is  dangerous  when  the  kidneys 
are  diseased,  on  account  of  the  irritating  influence  of  phenol  on  these 
organs.  The  ordinary  dose  is  from  ten  to  fifteen  grains  (0.6-1  Gm.), 
as  an  intestinal  disinfectant,  administered  in  capsules  one  hour 
after  meals. 

PhevoitSitlphonio  Acid. — Both  the  sodiiim  and  sine  salts  of  tvlpho-rarbolie 
aeiil  lire  official  in  the  U.  S.  Pharmacopceia.  (Sodii  PhenolaulphDnas,  Zinc!  Phenol- 
siitphonas.)  The  sulphocarboUtea  were  introduced  some  years  ago  as  intestinal 
anllseptics,  for  which  purpiose  it  was  evidently  expected  they  would  possess  the 
antiseptic  virtues  of  carbolic  acid  and  the  innoouousnesH  of  the  sulphocarbolales. 
It  haa  been  shown,  however,  by  Withers  that  they  are  not  poeaessod  of  any  direct 
antiseptic  power.  More  recently  it  has  been  claimed  for  them  that  they  are  decom- 
posed in  the  intestinal  tract  with  the  liherat  ion  of  carbolic  acid,  but  we  know  o(  no 
experimental  or  scientific  evidence  lending  to  show  the  truth  of  this  belief,  and  their 
value  is  extremely  doubtftil. 
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CREOSOTE. 

This  Bubetance  is  defined  by  the  U.  S.  Pharniacopreia  to  be  a 
mixture  of  phenols,  chiefly  guaiacol  and  creosol,  obtained  during  the 
distillation  of  wood-tar,  preferably  of  that  derived  from  the  beech 
(Faffus  s;ilpali.ca  Linnd).  It  is  stated  that  the  l^eech-wood  creosote 
ranges  in  the  amount  of  guaiacol  from  sixty  to  ninety  per  cent. 
It  has  been  much  confused  with  phenol,  and  for  many  years  moat 
of  the  creosote  of  the  drug-stores  was  an  impure  carbolic  acid.  For 
the  tests  distinguishing  creosote  from  carbolic  acid,  see  United  States 
Dispensatory.  The  creosote  of  commerce  is  an  oleaginous  liquid, 
colorless,  or  brownish  or  reddish,  having  a  caustic  taste  and  a  pene- 
trating disagreeable  odor,  which  while  resembling  that  of  phenol 
markedly  differs  from  it  in  being  more  amoky.  It  requires  140  times 
its  weight  of  water  to  dissolve  it  but  is  freely  soluble  in  alcohol. 

Creosote  Carbonate  or  Creosalal  is  a  mixture  of  the  phenol-car- 
bonate'? of  the  several  constituents  of  creosote,  containing  about 
ninety  per  cent,  of  creosote.  It  ia  a  thick,  oleaginous,  pale  yellow, 
almost  tasteless  liquid,  insoluble  in  water,  soluble  in  fatty  substances. 
Although  unofficial  it  has  been  largely  employed. 

Official  Preparations: 

Creoaoliini 5  to  15  miniins  (0,3-1  C.c,)- 

Aqua  Creosoti  (1  per  cent.) J  lol  flmdrachni  (2—4  C.P,). 

Physiological  Action. — The  physiological  effects  of  creosote 
have  never  been  carefully  and  thoroughly  studied:  It  certainly 
rivals  phenol  in  its  antiseptic  power. 

Sternberg  tiaa  found  that  a  1: 200  solvition  of  creosote  d^lroyed  the  pus  cocci 
in  two  hours'  exposure.  BuohoU  ranks  creosote  as  superior  to  phenol,  but  inferior 
to  aaiirylii!  acid. 

Creosote  is,  when  applied  locally,  a  paralyzant  to  the  nerves, 
and  probably  to  all  higher  tissues;  indeed,  it  has  been  generally 
believed  to  be  physiologically  almost  identical  with  carbolic  acid. 
It  differs,  however,  greatly  from  carbolic  acid  in  its  toxicity  and  in 
its  therapeutic  usefulness. 

The  symptoms  of  creosote- poisoning  are  similar  to  those  caused 
by  phenol, — namely,  burning  in  the  gullet  and  stomach,  vertigo, 
faintness,  unconsciousness,  collapse,  blackish  urine,  stertorous  breath- 
ing, and  groat  cardiac  depression.  Zawadzki  reports  a  death  alleged 
to  have  been  produced  by  three  six-drop  doses  of  creosote,  taken  in 
the  twenty-four  hours. 

Freudenthal  *  n?porl^  the  case  of  a  womaa  who  tjx)k  six  hundred  drops  of  creo- 
sote in  a  very  short  lime,  the  ingesiiim  lieing  tolloweii  almost  iminediaiely  by 
unconsciouaness,  with   inlense   trismus,  cuHtraclod,  immobile  pupils,  and   general 


•For  olher  nix«  at  cT«j«lj>-poinoninit,  »w  MQlIrr  ilVaHentli,  Camiiunulmt-Blaa.  ISM), 
T.  Sisvrnwn  tGuu'i  ll'irp.  Rap.,  1S75,  i\.  mi,  Piircklmurr  IFrir^mcht  BUilltr  f.  GcrvrM.  Mrd., 
1S83,  J30),  V.  aniidl  rWdrf.  ,V(ioi,  il,  34Si,  MKHouvrini  {.Sir,  \fM..lfi/alr  dt  Franrr,  vii.  lOS),  and 
FMaam  (Bull.  MM.  Sx.  Mtd.  dllAp.  dt  Hnrit,  ifWoi, 
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cyanosis,  but  in  which  recovery  occurred  without  llie  adminiBlration  of  remedicB, 

He  further  slalcB  that  subsequently  the  Buine  paHenl.  by  incroiuiing  the  dose  of 
creosote,  was  able  lo  take  five  hundred  drops  daily  without  ill  effect. 

The  absorption  and  elimination  of  creosote  are  very  rapid. 

Saillet,  withia  iheninehouisfoUowing  the  administration  of  eight  centigrammes, 
obtained  from  the  urine  forty-eight  milligrammes;  after  sixteen  eeiitigranintes, 
one  hundred  and  eleven  milligramniea;  and  it  would  appear  that  about  two-tliirds 
of  the  dose  escapes  from  the  body  through  tiie  kidneys  in  the  time  mentioned. 
Imbert  recovered  one  gramme  of  guaiacol  from  the  urine  afU'r  tlie  hyiwdermic 
injectiou  of  two  grammes;  after  two  grammes  of  a  mixture  of  guaiacol  and  creosuJ, 
sixty  eciitigrammes;  and  so  on:  so  that  it  would  appear  that  a  portion  of  ilic  creo- 
sote ia  destroyed  in  the  body.  This  conclusion  is,  however,  rendered  doubtful  by 
the  fact  that  the  creosote  escapes  thiough  other  channels  than  the  kidneya. 

Creosote  has  been  found  abundant  in  the  aputa  of  phthisical 
patients,  and,  indeed,  CatiUon  afEniis  that  it  is  chiefly  thrown  off 
through  the  lungs.  It  occurs  in  the  urine  pfobably  in  part  as  oxidized 
educts,  but  chiefly  :\s  creoBOl  and  guaiiicul  sulphates:  so  that,  as 
shown  by  Hobert  A.  Hare,  sulphuric  acid  and  the  solidjle  sulphates 
are  antidotal  to  it,* 

Therapeutics.— The  most  important  use  of  ereoaote  is  as  a 
stimulant  expectorant  in  chronic  ljrunrbili.M  and  phlliiniH.  The  old 
theory  that  creosote  did  goud  in  phthisis  by  virtue  of  its  antiseptic 
action  is,  in  the  light  of  recent  research,  hardly  tenable. 

Any  such  action  must  be  purely  local, — i.e.,  duo  to  creosotfl  excreted  in  the 

lung,^ — since  F.  H5lscher  and  Richard  Seifert  found  that  in  young  rabbits  and 
dogs  to  which  gtmiucol  haa  been  freely  givan  the  BOrura  of  the  blood  was  at  no  time 
callable  of  chocking  the  development  of  bacilli  in  agar-agar.  Schill  and  Fischer 
(quoted  by  Sternberg)  found  thai  a  one-pe r-cent.  solution  of  creosolo  failed  lo 
destroy  the  tuliercte  bacilli  in  the  sputum  after  two  hour's  exposure.  It  seems  to 
be  OHtablitjhed  tluil  creosote  is  largely  eliminated  with  the  sputa;  but  bogdonoviluh 
and  other  clinicians  or  axperimentars  have  (ound  the  bacilli  abumlaiil  and  active 
in  the  sputa  of  phthisical  persons  taking  the  remedy.  BriHsonel,  llOlHclier  and 
Seifert  present  evidence  lo  show  tliitt  guaiacol  neutraliies  in  the  blood  ilioso  puison- 
Diis  products  of  bacillary  growth  which  are  the  cause  of  the  fever,  sweating,  dis- 
ordered digcelion,  etc.,  of  the  phthisical  patients;  in  other  words,  that  trcosote 
acts  chemically  in  the  blood.  At  present  this  seeuut  to  be  nothing  more  than  un 
ingenious  theory. 

On  account  of  its  local  action  as  a  nerve  paralyzant,  creosote  is 
frequently  employed  with  great  advantage  In  tiaiiaea,  romiUny,  or 
diarrhaa  dependent  upon  excessive  irritability,  without  acute  inflam- 
mation of  the  gastric  or  intestinal  mucous  membrane;  it  has  thus 
been  successfully  used  in  the  roinUifiij  of  'prcqnanrfj  ur  of  hi/nleria, 
in  fholera  morbus,  cholera  in/atiliiin,  Utiihric  diarrhua,  lyjilioid  fo'cr. 


*  liaberl  hndu  ItiBt  the  proporiioii  of  cre<j^4ufF plimiEiklc^l  dlaiiuiKl>ei-  k-iUj  Ikif-  iiitrrHH  uT  (lie 
doAB'  Thus.  Dfl«r  Jku  enema  of  ^mc  frammc,  lifty-foitr  to  siAly  per  cral,  wb.«  fnuziii  m  Uip  urinr ; 
Aft«r  tno erBinmes.  furly-ei^lil  prrtrrjt.;  after  tuuT  gratoDif\  Ihitty  pvr  ivnl.  Whrii  rDUr^rarnnjH 
were  adminiatercil,  ihe  ei  pectoral  ii>np  DhD«ed  it»  pret^di*  lor  iwefvp  hours-  AftprSBUbrufaneDiib 
mjeciion,  [mberl  wo^  rioL  3bLt<  to  recover  from  the  exnriillond  inorfi  of  the  prvo.<iote  thau  wUtr  I1 
hiLii  l]Fpnpv«n  hy  pni^ma  Airb'>il^li  ThanMr«r«  pwpr«  jKraiAtent  pmn  luid  ^wtlhrijE.  no  FiUppurvtlDn 
ivt  nlout-hinit  e\'*'r  fullnwwl  thcpc  nkjFt:iio]]H.  Itnlwrl  tilsu  (ound  HiBi  thchntinotiuii  ciqi.nl  al  Ihc 
i'iKl<if  Twelve  liOUt*nftcrlarireiL-"'>'ll  ii-r'irmll  rtu-*r*  iJI<tU  G^t    Th'fiib..  L>W^,  cxiii.f.    V'lt  mctbvdp 
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and  even  in  dynfnlfrij.     When  in  these  casies  there  is  a  tendency  to 

fermentation  of  the  contents  of  the  stomach  or  bowels,  creosote  is 
especially  valuable,  and  may  often  be  combined  advantageously 
with  an  alkali  or  chalk.  Whether  it  is  in  these  atTections  superior 
to  phenol  is  doubtful. 

Externally,  creosote  has  been  employed  for  exactly  the  same 
purposes  as  has  phenol.  The  akin  diseases  to  the  treatment  of  which 
creosote  has  been  supposed  to  be  best  .suited  are  those  of  a  scaly 
character.  In  burns  its  efficacy  has  been  insisted  on,  especially  when 
there  is  excess  of  suppuration  or  of  fungous  granulations.  Also  is 
chilblains  it  is  stated  to  be  a  useful  application.  Mixed  with  four 
parts  of  lard,  it  is  said  to  have  proved  very  ser\'iceable  in  erynpAu, 
When  applied  to  wounds  it  acts  as  a  hemostatic,  stopping  the  capil- 
lary hemorrhage,  but  it  possesses  no  power  to  arrest  the  bleedin^i 
from  large  ve^ssels.  Accordingly,  creosote- water  has  iMwn  applied 
li.ically  in  menorrhagia,  and  to  arrest  uterine  hemorrhage  and  the  bleed- 
ing from  leech-bites.  Wherever  there  arc  foul  ulcem,  gangrenous 
surfaces,  or  inflamed  serous,  mucous,  or  glandular  tissues  giving  fii» 
tu  fetid  discharges  creosote  may  be  substituted  for  phrnol;  a> 
examples  may  I>e  mentione<l  fetid  leucorrh/ra,  puerperal  meiritin.  fetiii 
ntorrhaa,  putrid  or  ili ithlhrrilic  nore  Ihroal,  chronic  empyrma.  snJ 
chronic /«/ri/a.  The  strength  of  the  application  may  vary  from  thai 
of  pure  creosote  to  a  one-per-cent.  solution. 

The  ordinary  dose  of  creosote  is  from  three  to  five  minims  {0.2-0.3 
C.c.)  three  to  six  times  a  day,  in  chronic  cases  increased  to  one  or 
even  two  tluidrachms  a  day,  as  borne  by  the  patient.  Creosote  in 
capsnlos  siiould  be  taken  upon  a  full  stomach.  Laigc  ilii>os  uf  i; 
slioiilil  always  be  freely  diluted  with  water  ami  glycerin,  nr  nnlk 
or  cnil-livcr  nr  other  u\h.  to  avoid  local  irritation.  The  In  jiuilcrniii 
use  of  crensutr,  as  |ira('tisp<l  by  IVrom  in  phthisis  ( Inn-jicr-rcnt. 
.'i(ihiti<'ii  ill  oil  <if  .'iwpff  ahnipuds),  is  not  l<i  be  favorni. 

Creosote  carbonate  is  claimed  to  have  llie  udvanta^os  uf  lipini: 
Ir.-'s  disagreeable  to  the  lasfe  and  bolter  tolerated  by  the  digc.-ltv 
apparatus.  It  is  <lrcorn|icised  in  tlie  sy.stem,  and  is  capaiile  nf  pru- 
ilucins  blackish  urine.  It  is,  lion-ever,  much  less  ]>oLsonoii,s  liooi  i.-^ 
creusole.  ami  probablv  wlicn  lai'ge  doses  are  cxiiiiiiled  escapes  in 
part  from  the  aliiueiitarv  canal.  Fifteen  draclnus!  of  it  are  assertcl 
lo  have  been  given  in  a  ilay  willxnit  unpleasant  symptoms;  anl  il 
hits  been  usoil  hy])orlermically  after  warming,  so  as  to  inerca.>e  it- 
(luidilv.  It  luav  be  given  in  {'aiisules,  or  preferablv  in  emulsion  ir, 
milk.  ■ 

(,'<V Mw  o}..—  McUiijl  I'iirornlc<h:>i.  —  V<\\\ir.u-'i\  i.-  a  ]>lieiin|oiil  imo;., 
constituting  from  sixty  to  ninety  per  cent,  uf  creosote,  from  ivhii'h 
it  may  be  obtained  by  fractional  distillation,  or  it  may  be  prcparc-l 
sj'nthetically.  It  occurs  a.s  a  colorless  crystalline  solid,  and  also  as 
:i  svrupv  lif|nid  of  an  agreeable  nromutic  odor.  It  is  soluble  in 
lifty-thrce  jiarts  of  watci'  ami  very  freely  in  alcohol  and  fcther. 
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Guaiacol  Carbonate  {Duotal)  occurs  a«  a  neutral,  white,  almost 
tasteless  and  odorless  crystalline  powder,  insoluble  iti  water,  soluble 
in  forty-eight  parts  of  alcohol. 

Official  Preparations : 

GuBiacol  5  lo  10  minima  (0.3-0.6  C.c). 

GuaiacoUa  Carbonas 10  to  20  grains  (0.6-1,2  Gm.). 

Guaiacol  acts  in  concentrated  form  as  an  irritant  and  as  a  germi- 
cide. As  ori^nally  pointed  out  by  Andr^,  it  has  also  distinct  anes- 
thetic properties  wliieh  are  not,  however,  sufficiently  pronounced 
to  make  the  drug  useful  am  a  local  anesthetic.  In  the  experiments  of 
J.  Kuprianow  guaiacol  was  found  to  be  distinctly  inferior  lo  creosote 
and  to  phenol  in  general  germicidal  influence,  but  to  be  especially 
poisonous  to  the  tubercle  bacillus. 

Guaiacol  is  absorbed  and  eliminated  with  great  rapidity.  Linossier 
and  Lannoia  were  able  to  recogniKe  it  in  urine  passed  fifteen  minutes 
after  its  local  application  to  the  skin,  and  to  obtain  from  the  urine 
of  the  next  twonty-four  hours  nearly  half  of  the  whole  amount  used. 
In  the  experiments  of  Eschle  the  greatest  part  of  the  ingested  guaiacol 
or  guaiacol  carbonate  was  eliminated  within  twenty-four  hours, 
about  half  of  it  going  out  with  the  urine  in  combination  wth  sul- 
phuric acid;  of  the  remainder  the  greater  part  was  eliminated  as 
glycuroiiic  acid. 

The  general  physiological  action  of  guaiacol  has  not  been  studied 
to  any  extent,  hut  appears  to  be  similar  to  but  less  powerful  than 
that  of  phenol. 

Therapeutics. — The  suggestion  of  Guinard  that  guaiacol  be 
used  externally  as  an  antipyretic  in  phthisis  has  led  to  its  trial  in 
pneumonia,  Ij/phoid  [ever,  and  other  acute  diseases.  The  thoroughly 
cleansed  skin  of  the  abdomen  or  chest  is  painted  by  means  of  a  camel's- 
hair  brush  with  from  twenty  to  fifty  minims,  and  an  impermeable 
dressing  applied  to  prevent  evaporation.  The  fall  of  temperature 
produced  by  the  guaiacol  used  in  the  manner  described  follows  with 
great  certainty,  but  has  too  often  been  exce-ssive  and  accompanied 
by  pronounced  collapse  to  allow  the  drug  to  be  considered  a  practical 
antipyretic. 

Guaiacol  is  used  aa  a  substitute  for  creosote  in  tubercular  and 
other  chronic  catarrhs,  and  is  very  effective.  It  is  also  used  locally  in 
lupus  and  other  forma  of  surreal  tuberculosis.  Thus,  in  tuberculosis 
of  the  bladder,  and  even  in  chronic  cyetitls,  from  fifteen  to  thirty 
minims  of  a  five-  to  twenty-jjer-cent,  solution  in  sterilized  olive  oil 
may  be  injected  daily  into  the  bladder.  Inhalations  of  the  aqueous 
solution  (1:600)  have  been  considerably  used  in  pulmonic  luberculosie, 
but  it  is  not  probable  they  have  any  effect  except  upon  the  catarrh 
of  the  mucous  membranes. 

Guaiacol  carbonate  is  much  used  as  a  substitute  for  guaiacol  on 
account  of  its  freedom  from  taste  and  of  its  being  less  irritant.  It  ia, 
however,  much  less  active  than  is  gu^acol,  both  as  a  local  and  general 
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agent.  In  the  experiments  of  W.  Hesse  it  was  found  to  be  so  slightly 
poisonous  that  it  seems  probable  that  when  it  is  taken  internally 
much  of  it  passes  through  the  alimentary  canal  unabsorbed. 

OrthoouaiacoI'^uuhonic  Acid,  or  Thmcol,  occun  aa  a  white,  inicro-cryB- 
tslline,  odorlesB,  perm&nent  powder,  of  A  fsint  bitlAT  saline  taste,  soluble  iu  water 
and  dilute  alcohol.  It  has  a  powerful  reducing  action  on  silver  salts  and  ferric 
compounds,  and  at  once  decolorizes  permanganate  solution.  Hateh  claimB  it  to 
be  of  great  value  in  brtmckitis,  pneumonia,  phthieit,  and  all  forms  of  infective 
inflammations  of  the  lungs.     He  thinks  it  attacks  the  bacilli. 

CRESOL. 

Homologous  with  phenol  are  the  three  isomeric  compounds, 
orthocreaol,  metacreaol,  and  paracresol,  a  mixture  of  which  is  recog- 
nized by  the  U.  S.  Pharmacopceia  under  the  name  of  craol.  This  is 
a  colorless  or  atraw-colored  refractive  liquid  with  a  phenol-like  odor, 
soluble  in  sixty  parts  of  water  and  miscible  in  all  proportions  with 
alcohol  and  glycerin.  It  is  a  later  product  of  the  fractional  distilla- 
tion of  coal-tar,  and  is  practically  the  substance  which  has  long  been 
known  in  commerce  as  creaylol,  or  cresylic  Acid. 

Creaol  is  soluble  in  sixty  parts  of  water  at  25°  C,  but  is  rendered 
more  soluble  by  the  presence  of  soap.  This  is  the  explanation  of  the 
complete  miscibiHty  with  water  of  the  official  compound  solution 
of  cresol,  as  well  as  the  various  proprietary  preparations  of  cresol. 
The  addition  of  lime  salte  and  the  use  of  hard  water  in  making  solu- 
tions of  compound  solution  of  cresol,  on  account  of  the  insolubility 
of  the  lime  soaps,  produces  a  turbidity  of  the  solution,  which, 
however,  it  is  claimed  does  not  interfere  with  its  germicidal  activity. 

Official  Preparattons : 

Creaol lto2  minims  (0.06-0.12  C.c). 

Liquor  Cresolis  Compositus  (50  percent.)  .  .External  use. 

Although  it  seems  established  that  cresol  is  a  more  active  germi- 
cide than  phenol,  what  knowledge  we  have  of  its  physiological  activi- 
ties is  derived  so  largely  from  studies  of  proprietary  preparations, 
whose  real  combination  is  a  matter  of  doubt,  and  is  so  imperfect  that 
positive  conclusions  as  to  its  exact  value  mu.st  be  drawn  with  caution 
especially  as  the  three  cresols  differ  somewhat  in  their  properties. 

Hpnri  Delplanque  allinnB  that  cresol  is  stronger  than  phenol  as  a  germicide 
and  lias  only  one-fourth  of  its  toxicity.  Frankel  found  that  a  0..1  per-cent.  solu- 
tion of  cresol  destroyed  the  stapliylococpiis  aureus,  and  the  slreptococcus  ery- 
sipclaliw  in  five  minutes,  while  a  two-per-ccnt.  Bolution  of  phenol  required  fifteen 
miniitt'N  to  accomplish  the  same  rosult.  The  statement  of  Fritnkel  that  the  com- 
pound oF  cresol  with  sulphuric  acid  is  soluble  in  water,  scarcely  irritant,  and  more 
powerful  1U1  a  disinfectant  than  is  phenol,  seems  to  us  higlJy  improbable.  Weiss 
found  that  a  three-four!  hs-per-cent.  solution  of  lysol  *  destroyed  various  bacteria 
(}nis  cocci,  typhoid  bacUlux,  etc.)  in  five  minutes,  and  the  anthrax  spores  in  one  hour. 
According  to  the  results  of  Burgess,  however,  lysol  is  not  greatly  superior  to  phenol. 

*  I.y?4)l  appoBT:*  to  correopoad  closely  in  compoajtion  And  Htrvngth  to  the  oSci*J  Kunpoimd 
■olulioD  of  owl. 
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Thai  cresol  is  poEsoDous  liaa  been  pn>%-en  by  t'aiiHl,  and  Fries  liaa  collected 
iliirly-eighc  cases  of  Ij^ol-poiaoning,  of  whic-h  eleven  were  from  external  use,  with 
four  deatha;  twenty-seven  from  internal  use  with  thirteen  deatlis.  He  pluces  the 
loxio  dose  at  about  4-5  C.c.  for  children,  and  10-12  C.c.  for  adults.  Blumenl.hal 
rttalea  that  about  100  cases  of  lysol-poisoning  occur  annuully  in  BcrUn.  Maass 
aflirmB  tliat  lysol  is  eight  limes  less  poiaonouji  tlian  is  phenol,  and  one-half  as  poison- 
oua  as  creolin.  ToUena  has  shown  that  althoiagh  paraoresol  is  slightly  less  toxic 
tlian  phenol  commercial  cresul  is  fully  as  poisouous  if  not  more  bo  than  phenol, 
whether  in  aqueous  or  saponaceous  solution.  It  ia  certainly  less  caustic  in 
concentrated  solution  than  ia  phenol. 

The  HVinptoms  of  cresol-poisotiinp;  are  nausea  and  vomiting, 
general  depression  with  stupor,  fall  of  the  bodily  temperature,  smoky, 
albuminous  urine,  ending  in  fatal  cases  in  coma  and  collapse. 

The  compound  solution  of  cresol  offers  a  valuable  suljstitute 
for  phenol  aa  a  germicide  in  all  purpo-ses  in  whit-h  the  older  prepara- 
tion is  usefuJ.  It  has  the  advantages  of  greater  power,  less  irrita- 
tion, and  lower  toxicity.  Its  saponaceous  character  makes  it 
especially  valuable  in  cleansing  the  skin  or  the  surgeon's  hands. 
Although  its  extremely  unplea.sant  taste  and  odor  lessens  its  value 
in  intestinal  pidrejacilon  and  diarrheeas,  cresol  has  been  recommended 
by  Maoss  and  Vondergoldz. 

Ckeolin  is  a  soluble  preparation,  containing,  according  to  Pficuger,  2.7  per 
cent,  of  phenols,  mostly  cresol,  suspended  by  means  of  resin  soap.  It  has  been 
offfiertcd  tlial  creohn  is  not  poisonous,  Jessner  jilatirig  that  he  hail  givi^ri  one  hundred 
and  fiventy  grains  (7.77  Gm.)  to  a  man  without  production  of  distinct  eymptonw. 
It  is  almost  certain,  ho«-ever,  tliat  ita  apparent  lack  of  toxicity  depends  upon  H» 
non-alieorption,  due  to  insolubility;   and  hutnan  poisoning  has  been  caused  by  it. 

Bitter  bos  seen  rcetlessncss.  an.viely,  nauvea,  amblyopia,  and  a  tendency  \xi 
syncope,  with  a  peculiar  slrong  taste  of  lea  or  smoke,  produced  by  the  dnig.  The 
urine  in  some  of  hia  cases  was  riark  and  highly  albimiinous.  acute  nephritis  liaving 
evidently  set  in.  PUesburg  details  a  case  of  a.  thrcC' weeks '-old  isabe  who  was  killed 
by  thirty  drops  of  tmdiiuted  creolin,  the  chief  symptom  being  those  of  violent 
irritation  of  llie  mouth  and  upper  respiratory  and  digestive  tracts.  Death  occurred 
chiefly  through  inflammution  of  the  glottis. 

Eisenherg  aaierta  tliat  a  three-per-cent.  solution  of  rrwilin  will  kill  anthrax 
spores  in  forty-eight  hours,  but  on  the  other  hand  both  Eenuirk  and  Van  Emien- 
gen  failed  lo  kill  the  anthrax  sjxircM  with  a  l«n-per-cent.  solution  after  exposure 
for  thirteen  days.  According  lo  Hurgess,  a  twenly-per-cent .  solution  of  creolin 
destroycil  tile  bacillus  coll  commimis  in  five  minutes,  being  equivalent  to 
2.5-per-cent .  solution   of   phenol. 


NAPHTHALENE. 

Naphthalene  {NapfUalin)  is  a  hydrocarbon  obtained  by  the 
fractional  distillation  of  coal-tar,  or  sometimes  by  the  dry  distilla- 
tion of  organic  bodies.  It  ia  a  white,  shining,  crystalline  substance, 
fusible  at  176"  F.,  insoluble  in  water,  but  soluble  in  alcohol,  chloro- 
form, and  ether.  It  is  poisonous  to  the  lower  form.s  of  life,  and  under 
the  name  of  tar  camphor  has  largely  supplanted  true  camphor  as  a 
meaua  of  preventing  the  deposition  by  moths  of  eggs  in  woollen 
clothing,  and  the  destruction  by  insects  in  natural  history  museums, 
etc.     Iq  internal  medicine  it  was  some  years  ago  brought  forward 
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by  Dupasquier  as  an  expectorant  especially  valuable  in  chronic 
bronchitis  with  a  large  amount  of  secretion.  It  has  also  been  used 
with  asserted  excellent  results  as  a  ta-niacide,  and  as  a  vermifuge  in 
cases  of  Heat-u-ormn,  when  it  should  be  g^ven  by  injection,  from  fifteen 
grains  to  half  a  drachm  in  two  or  three  ounces  of  olive  oil.  First 
employed  by  Rosshach,  of  Jena,  in  intestinal  catarrh,  it  has  been 
largely  given  in  all  forms  of  iTtlestinal  infiairnnation  and  in  typhoid 
fever.  It  has  also  been  used  externally  as  an  antiseptic  dressing,  and 
as  a  local  application  in  various  skin  diseases.  It  has  certainly  proved 
effective  in  many  cases,  but  has  been  supplanted  by  naphthol,  which 
is  fiimilar  to  it  in  action  and  probably  more  effective.  The  ordinary 
dose  is  from  two  to  eight  grains  (0.12-0.5  Gm.},  but  as  much  as 
eighty  grains  (5.5  Gm.)  per  day  are  said  to  have  been  given  with 
good  results.    It  is  best  adminiHtered  as  a  powder  in  capsules. 

BETANAPMTHOL. 

Naphhtol  is  a  phenol  which  is  present  in  small  quantities  in  coal- 
tar,  but  is  usually  prepared  artificially  by  heating  naphthalene  with 
sulphuric  acid  and  fa-sing  the  resulting  naphthalin-sulphonic  acids 
with  alkaline  hydrates.  There  are  two  naphthols,  alpha  and  beta, 
of  which  betanaphtol  is  official.  It  occurs  as  colorless  or  pale  buff 
crystalline  laminte,  or  as  a  white  or  yellowish-white  crystalline  powder, 
of  a  pungent  but  not  persistent  taste,  and  a  faint  odor  suggesting 
phenol.  It  is  permanent  in  the  air,  very  slightly  soluble  in  water, 
very  freely  soluble  in  alcohol. 

Therapeutics. — Betanaphthol  was  introduced  by  Botichurd 
and  Maxjniovitch  into  practical  medicine  as  a  germicide  which  might 
be  used  on  or  within  the  human  body  for  the  purpose  of  inhibiting 
the  growth  of  disease-germs.  It  appears  to  be  of  only  second  rank 
as  a  germicide,  but  to  have  value  on  account  of  being  nearly  free 
from  toxic  powers  in  relation  to  the  higher  animals. 

ExperimentcrB  are  sompwhat  at  variance  in  re^rd  l<i  the  exact  gemiicidal 
power  of  betanaphtliol.  According  to  Bouchard  and  Maximovitch,  in  the  laljora- 
tory  1  to  ;S000  will  kill  Home  pnlhogenetic  genua  arid  greatly  retard  the  growtli  of 
the  baeiUi  of  typhoid  fever  and  of  tubereulosis.  while  about  three  grains  'pet  quart 
will  arreat  putrefaction.  The  experinienta  of  Surveyor  and  Ilarley,  however,  indi- 
cate tliat  naphthol  ia  lens  active  as  a  germicide  tluin  is  bismuth  Bubntlrale,  Bou- 
chard and  Maximovitc'h,  in  conlnuiling  experinienta,  found  that  mereuric  iodide  is 
six  times  more  antiseptic  than  belanaphthol,  but  that  phenol  is  five  times  \esn  anti- 
septic, and  ereoBoto  four  timefl  less  antiseptic.  Weeks  found  that  1: 10  solution  of 
betanaphthol  in  either  destroyed  the  staphylococcus  pyogenes  In  thirty  seconds. 
The  toxic  dose  of  betanaphthol  ■*iis  found  \o  be  3,8  grains  per  kilo  of  the  animal, 
making  it  two  hundred  and  Rfty-three  tiinca  leas  poisonous  (lian  mereuric  iodide. 
At  this  rate  the  pojaonoiis  dose  for  an  ordinary  man  would  be  between  three  and 
four  thousand  grains.  In  the  animals  killed  by  it,  death  look  place  through  an 
amal  of  respiration,  the  heart  retaining  its  aclivily. 

In  experiments  made  to  determine  whether  digestion  wouM  be 
seriously  interfered  with  by  betanaphthol,  Clarke  found  that  it  has 
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a  very  distinct  retarding  influence  on  the  artificial  ciigeation  of  egg 
albumin  by  peptic  iluids,  a  very  slight  effect  on  the  artificial  digestion 
of  milk  by  the  same,  and  no  effect  at  all  on  pancreatic  dige-slicm  of 
milk  or  albumin,  nor  on  the  conversion  of  starch  into  sugar. 

Externally,  lietanaphtbot  was  first  used  in  1S81  by  Kaposi,  of 
Vienna,  who  found  it  to  l>e,  when  in  solution  in  oil  or  alcohol,  mark- 
edly irritating  to  the  skin,  1  part  to  100  distinctly  affecting  eczematous 
eruptions,  and  1  to  IJ  part's  per  100  being  sufficient  to  provoke  urti- 
caria on  a  healthy  skin.  In  the  form  of  soap,  containing  2  parts  per 
100,  Kaposi  found  it  useful  in  pniri-ijo,  ichthyosis,  herpes,  and  {aims, 
obtaining  in  many  oases  the  best  re.iulta  hy  alternating  this  soap 
with  a  sulphur  soap,  and  avoiding  in  this  way  a  cumuUtion  in  the 
system  which  he  believed  was  possible  by  the  absorption  uf  the  drug. 
The  practice  of  Kaposi  was  followed  by  numerous  dermatoiogista 
with  success,  and  led  to  the  use  of  the  remedy  locally  in  inflammation 
of  the  mucous  membranes,  such  as  conjunctivitis,  chronic  lari/iigitis, 
otitis,   etc, 

Bouchard  introduced  the  internal  use  of  the  drug  for  the  purposes 
of  disinfecting  pathological  cavitiesj  and  for  intestinal  antisepsis. 
especially  in  typhoid  fever.  Following  Bouchard,  a  large  number  of 
clinicians  have  reported  excellent  results  from  the  administration  of 
the  drug  in  typhoid  {ever;  it  is  affirmed  that  it  lessens  the  diarrhcra 
and  other  local  aMominal  symptoms  both  in  adults  and  children. 
The  remedy  has  also  come  into  use  in  cases  of  dilatation  oj  the  stovmck, 
inteatiftal  dysjiepsia,  diarrhiea,  or  dysentery,  when  it  is  desired  to  check 
fermentative  changes  in  the  idimentary  canal  without  producing  the 
astringent  or  sedative  effects  of  bismuth  salts.  The  slow  injection 
into  the  trachea,  drop  by  drop,  during  a  half-hour,  of  two  hundred 
to  three  hundred  cubic  centimetres  of  its  solution  {l  to  1000)  is 
affirmed  by  Pignul  to  be  a  useful  procedure  in  pneumonia.  Teissier 
has  ff\en  it  intravenously;  others  have  exhibited  it  by  the  mouth 
in  epidemic  infiuema  and  low  fevers  for  the  relief  of  albuminuria; 
but  these  uses  of  it  are  of  doubtful  value.  Larger  doses  than  from 
three  to  four  grains  (0.20-0.25  Gm.),  given  in  capsules  every  two 
hours,  are  likely  to  disturb  the  stomach. 

Betol  of  SftlJi,  or  S'aphlkalol  of  Robert,  is  ji-naphlhnl  ellier  milicytate,  and  occiub 
in  Hmall,  white,  resplendent,  almost  tasteless  cryHtnls,  innuliihlu  iii  water.  It  is  & 
compound  analogous  to  aalol,  btif  liaving  the  base  of  mipiitho!  instead  of  plienol 
and  yielding,  in  liie  intestinal  juices,  salicylif  acid  and  naplilliol,  II  coatuina  ten 
per  cent,  less  salicylic  acid  than  does  aalol,  and  is  of  no  value  in  rheumatism,  hut  has 
been  much  used  aa  an  intestinal  antiseptic,  and  has  been  highly  reconiroeiided 
by  Kobert  in  i/ononhaa  and  olher  tiirnw  of  ci/alilis.  Dose,  five  to  fifteen  graiim 
(0.3-1.0  Gm.). 

Menthol,  or  Oil  of  Peppermint  Camphor,  has  obtained  great 
notoriety  as  a  local  anesthetic,  and,  if  freely  rubbed  upon  a  part,  it 
undoubtedly  will  often  relieve  neuralgic  pains  when  they  are  super- 
ficial and  peripheral  in  their  origin:  its  solution  (2  to  10  gra.— f.^i 
water)  is  said  also  to  be  very  effective  in  pruritus  ani,  chronic  painful 
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eczetnaa,  urticaTia,  etc.  Its  phyaiologiea!  action  has  been  studied  by 
Paolo  Peilacani,  In  the  frog  it  causes  paralysis,  first  of  the  spinal 
centres  and  finally  of  the  nerve-trunks.  In  the  mammal  both  mobility 
and  sensibility  are  depres.sed,  the  animal  grows  cold,  and  the  respira- 
tion becomes  slow  and  shallow.  Small  doses  excite,  larger  paralyze 
the  frog's  heart.  In  the  poisoned  mammal  there  were  very  curious, 
unexplained  rhythms  of  rise  and  fall  of  the  blood-pressure. 

Gotdscboidcr  has  been  led  to  the  conclusion  that  the  sensation  of  cold  produced 
by  the  local  iipplicatii>n  o{  nienthol  \b  due  to  a  special  influence  exerted  upon  the 
Hpei^iul  nerves  of  leiujHTuI ure  by  finding, — first,  Ilmt  after  l.he  application  of  a 
solution  of  mendiol  in  lanolin  the  local  tcnipcralure  is  increaHed  2''C.,  altliougli  a. 
marked  semuilion  of  cold  has  been  produced;  ilikI,  secondly,  that  the  cold  is  not 
due  to  evaporation,  becaiLie  covering  the  part  to  nhich  llie  menthol  is  applied  with 
a  watdi-glass  Aixa  not  affect  the  aensiation.  He  also  tuund  that  if  the  menihol 
ointment  were  ai^plied  to  one  side  of  the  forehead,  lM>dipH  which  previously  liod 
caused  the  sensation  of  cold  no  longer  did  so,  and  tlmt  application  of  menihol  pro- 
duced a  sensation  of  namith  upon  the  elbow  and  the  volar  side  of  ihe  wriist,  poci- 
liotiM  at  which,  according  to  Heraen,  similar  warm  BDnsalions  arc  caused  by  pressure 
upon  the  uerve-trunks.  I.  lotcyko  found  llmt  the  sensation  of  cold  is  preceded  by 
loss  of  general  sensibility,  and  tliat  the  maximum  of  cold  and  anesthesia  correspond. 

S.  A.  Russell  affirms  that  menthol  has  a  remarkable  power  of 
controlling  superficial  inflammations.  He  asserts  that  an  ethereal 
solution,  of  tlie  strength  of  from  ten  to  fifty  per  cent.,  two  or  three 
times  a  day  by  means  of  a  camel's-hair  peni'll,  will  control  hnih, 
ciirhuMhs,  superficial  abscesses,  etc.  It  is  very  largely  employed,  in 
conjunction  with  camphor,  as  a  local  application  in  rhinitis  and 
laryngitis.  Bishop  recommends  a  solution  containing  ten  per  cent. 
of  each  drug;  more  commonly  a  one-  to  two-per-cent.  solution  in 
liquid  petrolatum  is  used  by  atomization, 

THYMOL. 

Thymol  is  a  phenol  found  in  the  oil  of  thyme  *  (Thymus  \'ulgaria) 
and  of  some  other  plants.  It  occurs  either  aa  an  uncrystallizable 
liquid  or  in  white  rhombic  or  acicular  crystals. 

Official  Preparations: 

Thymol    5  to  15  grain*  (0.3-1  Gm,). 

Thymolia  lodidmn. External  use. 

Liquor  Antiseptious  t External  use. 

Thymol  has  been  urged  as  a  substitute  for  carbohc  acid  by  Volk- 
mann  and  Ranke,  of  Halle,  but,  although  a  powerful  anti.septic,  has 
not  come  largely  into  vogue.  Its  fragrant  odor  has  proved  a  decided 
disadvantage,  in  summer  at  least,  by  attracting  swarms  of  flies. 
It  is  not  free  from  poisonous  properties. 

■  AoconJJnr  In  CaniciP  nnrl  Msunier  ^./uurn,  Metl-  Vrl.  Zouterh.,  1800),  Ihp  ph^JoLdEicn] 
mrUonn  uf  I  lip  oil  not  Thvmm  trrjrutlum  fltiJ  Th]/mtif  t'ulfjaria  an?  llic  Nimv;  They  pr<nlu<^m  anjiiuUa 
dilalwJ  pupils.  [>1[^UE«rmc  trnif-  Ijulluf^jnurtul^.  luFiA  of  HJifibiltTy,  muArular  relaiBrUi».  iriNtlolilA, 
Ircmliljrie.  conTrnciuroii,  excwrdtii^Jy  nipjd  re^'pirBlion,  ami  drnTli,  pircrded  by  complole  mucimlar 

fA    wnrtJ   con<vnii»f{   UiD**   (wo  greatly  overpKtimftl4<d  prrpafaltoiiB   Liijiior   An1i^ppticu» 
.  BQii  liquor  AntiHpIimu  &lkalliius  N.r.  and  tbnr  propnetaiy  liiQ  liilenDe  nod  Glyoothj'- 
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According  lo  Sternberg  a  one-fourth -per-cent.  solution  ot  thymol  in  alcoliol 
IB  eqiiivulent  in  germioidul  properties  to  on«-  and  one-fourth-pcr-opnl.  solution  of 
carbolic  acid  against  the  coccus  ot  mouth  aeplicemia.  Buchoir  renkfl  thymol  as 
ftljoul  Ilie  same  strength  as  salicylic  acid. 

It  has  been  used  intcmally  by  Bftlz  in  doses  of  thirty  grains  a  day,  or  less. 
In  a  few  instances  nausea  and  vomiting  were  caused.  There  were  abundant  sweat- 
ing,  singing  in  the  ears,  deafness,  constriction  in  the  forehead,  reduction  of  tempera- 
ture, and  frequently  diarrhcea.  The  lu-ine  was  dark  grcenisli,  yellowish-brown  by 
transmitted  light,  free  from  albumin,  becoming  cloudy  and  grayish-white  on  th« 
addition  ot  the  tinclure  ot  the  rhloride  of  iron.  Violent  delirium  occurred  several 
litnes,  aLui  marked  collajM;,  and,  in  one  cnse  of  typhoid  fever,  unconsciousness, 
with  most  alarming  collapse.  BSlz  concludea  that  the  remedy  is  much  less  certain 
ami  more  dangerous  as  an  antipyretic  than  is  salicylic  acid. 

Tlie  ponscssion  of  poiaonoiw  properties  by  thymol  has  been  confirmed  by  the 
experiments  of  It.  Kllsaiier.  This  observer  found  tliat  when  givi^n  to  dogs  and 
rubbiiB  by  the  stomach  the  poison  acts  very  slowly  and  feebly,  on  account  of  its 
alow  absorption,  but  when  injected  into  the  circulation  is  produces  death  by  failure 
of  respiration.  Post-mortem  examination  (ailed  to  detect  tatty  degeneration  or 
other  lesion  in  either  the  solid  lissues  or  the  blood.  The  continuotis  repeated  exhibi- 
tion ot  sttiall  doses  ot  thymol  tiad  no  perceptible  effect.,  except  to  interfere  In  some 
way  with  nutrition,  so  that  the  animals  lost  flesh.  Kllssner  has  tottnd  that  thymol 
has  the  power  of  dissolving  the  red  blood -corpuscles. 

Thymol  is  eliminated  throixgh  (he  kidneys  partly  as  thymol  itself,  partly  as 
thymo-hydrochinone  imited  with  sulphuric  acid,  partly  as  a  chromogcn,  wliich  is 
probably  an  oxidation  product  of  thymol,  and  partly  aa  some  acid  of  unknown 
ronaritulion  (F.  Blum), 

Thymol  on  account  of  ita  agreeable  taste  is  largely  employed  as 

an  tiiitiseptic  in  tiiseased  conditions  of  the  niouth  and  throat.  It  is 
no  longer  used  In  diabetes  as  suggested  by  Kiissner;  *  nor  us  an  intes- 
tinal antiseptic  in  typhoid  fever  as  recommended  by  Martime  and  by 
F.  P.  Henry.  It  has  been  recommended  by  Fischer  and  others  in 
pertussis.  Thymol  is  also  employed  as  an  anthelmintic  (see  p.  646), 
Dose,  fifteen  to  twenty  grains  {1-1.3  Gm.)  in  the  twenty-four  hours. 

RESORCINOL. 

Reaorcinol  (resorcin),  pyrocatechin  and  hydroquinone,  are  three 
dioxybenzols,  resembling  each  other  very  closely  in  phytuological 
effects,  but  of  which  only  resorcinol  is  used  in  medicine.  This  occurs 
in  colorless,  short,  aromatic  prisma  nr  plates  of  an  unpleasantly  sweet, 
somewhat  acrid  taste,  which  on  exposure  to  the  air  becomes  reddish. 
It  is  soluble  in  half  of  its  weight  of  water,  also  in  alcohol,  or  ether, 
and  in  about  twenty  parts  of  fixed  oil. 

Physiological  Action. — Local  AcUcn. — Elimination. — Resorcinol 
is  an  active  irritant,  but  Is  scarcely  able  to  act  aa  an  escharotic. 
.According  to  Joseph  Schomacker,  it  is  eUminated  with  the  urine  as  a 
sulpho-acid,  which  on  boiling  with  HCl  is  decomposed,  resorcinol 
l>eing  set  free;  after  very  large  doses,  free  resorcinol  may  be  found 
in  the  urine.     The  excretion  is  said  to  be  completed  in  ithout  seven 


nauUnc  may  br  in  plocQ  here-  The  bnlisppLic  poKer  of  uny  of  Iheae  prep&rKliDnB  in  nb  extremfjy 
nl^hl  thAI  Ihry  are  prsftii^Uy  wonlileiH.  rxc^pl  oa  niore  or  teps  pleaauit  vpbicJen  for  mouEji  wuhH 
mud  itftrvleH. 

*  See  Ffltbriniter  yDrulttltri  Arrkir  /.  Klin.  Mid.,  x.ii.). 
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^ours.  It  is  actively  poisonous  to  the  lower  organisms,  and,  accord- 
ing to  Martin  Cohn  and  Andeer,  a  one-per-cent.  solution  of  it  is  suffi- 
cient to  arrest,  for  a.  long  time,  putrefactive  changes  in  the  urine, 
organic  infusions,  and  even  animal  tissues.  Flatt  states,  however, 
tlitit  it  is  distinctly  inferior  to  phenol  as  an  antiseptic. 

General  Effecls.—ln  doses  of  twenty  to  forty  grains  resorcinol 
causes  flushing  of  the  face,  with  giddiness,  buzzing  in  the  ears,  and 
some  quickening  of  the  breathing  and  pulse,  followed,  after  a  time, 
by  violent  perspiration  and  sometimes  depression  of  temperature. 

Aniieer  took  alxtut  ona  hundred  and  fifty  graina  of  reBorcinol,  dissolved  in  a. 
pint  of  water,  during  fiftwn  minutes.  After  Jislurljanco  of  llie  cerebration  and  of 
the  Hpecial  Henaea,  tie  (ell  into  ti  condition  of  collnpHc,  with  cold  extremities,  epilep- 
tiform convulsiona  «itli  loss  ot  contwiouancaa,  opiatlioLouos,  and  niarke^l  disturb- 
ance of  the  respiration.  ftonBciousneHB  did  not  return  for  five  lioiira.  MurrcU  records 
a  caac  in  wliieh  a  woman  took  iiiic^  hundred  and  twenty  gralna  of  resorcinol,  and 
immediately  felt  giddy,  liad  aensation  of  pins  and  needlea  all  over  her,  and  a  few 
minutes  laler  was  insensible,  with  closed  eyes,  clenched  hands,  pallid,  blanched 
lips,  dry  tongue,  normnl  piipib,  and  insenHible  conjunctiva;  the  temperature  was 
94°  t'.;  the  reflexes  were  entirely  gone;  the  pulse  waa  weak  and  thready.  Jos. 
Lueffler  reports  the  case  of  a  woman,  thirty-one  years  old,  who,  immediately  after 
llie  injection  inti>  the  stomach  of  two  htres  ot  a  three-per-cent.  Biiltition  of  resorcinol, 
was  seized  with  violent  gastric  pain,  followed  at  onvc  by  unconaciousne»s,  cynnotie 
face,  and  clonic  rontraclions.  In  spile  of  the  immediate  removal,  as  fur  as  jiosBible, 
ot  the  solution,  the  cyunoaia  became  more  intense,  the  unconstiousiiess  and  mus- 
cular relaxation  complete,  with,  from  time  to  lime,  aetive  tremors;  the  pulse  very 
aniHll  and  frequent;  the  respiration  co[Tiplel«ly  arre.'iletl,  witli  reapiratory  niuacle* 
in  fuch  n  condition  of  tetanus  as  greatly  to  emlmrraas  artificial  respiration.  I'ndcr 
the  continued  use  iif  artificial  respirulion,  however,  recovery  was  finally  secured. 
In  aevtml  easca  of  children  the  wiiwhing  out  uf  the  stomach  with  a  llu*e-ppr-<'ent, 
solution  hiui  been  followed  by  collapse  and  death,  and  in  one  case  hemoglobin  wha 
foimd  in  the  urine. 

In  the  lower  animals  (Dujardin-Bcaumctz)  rpsoreinol  causes  tremors,  loss  of 
conaciousness,  and  epileplitomi  convtiLsions,  which,  when  the  d>»ic  lias  been  suffi- 
cienlly  large,  l)ecome  more  and  more  violent,  unid  the  increasing  disturbance  of 
breathing  ends  in  respiratory  arrest.  During  the  spasms  the  temperature  of  the 
animal  is  distinctly  elevated,  but  when  there  la  quiet  tiarcosis  it  may  fall  below 
normal.     Tlio  urine  becomes  olive-green,  deepening  into  blackish. 

Resorcinol  resembles  phenol  in  being  a  universal  poison,  but  is 
less  active.  It  probably  affects  the  nerve-centres  as  does  phenol, 
and  has  been  shown  by  Beyer  to  be  a  direct  cardiac  paralyzant. 

Therapeutics. — Resorciuol  ia  used  almost  solely  aa  a  topical 
remedy  in  di.seases  of  the  skin  and  mucous  membranes.  It  has  lieen 
highly  recommended  by  Hoefer,  Lichtheim,  Janicke,  Fliesburg, 
Baginsky,*  and  others  in  various  acute  and  subacute  gastric  or  intesti- 
nal inflammations,  such  as  enteritis,  gastric  ulcer,  and  cholera  infan- 
tum,hut  in  our  experience  has  not  given  guti.sf action.  In  haj/  fever, 
chrtmic  otitis,  goiiorrkiza,  leucorrhaa,  and  other  mucous  catarrhs,  it 
may  be  applied  locally  in  the  solution  of  from  one  to  fifteen-per- 
cent.    The  three-  to  five-per-cent  solution  has  been  largely  used  in 

*  Sw  Thtmp.  Hot,,  ii.  ami  iii.,  uirl  Brriinrr  A'finiKAr  H'aclim,,    1S8B.  Itvi. 


DISINFECTANTS 


ess 


Germany  in  washing  out  diseased  stomachs,  but  care  is  necessary  to 
avoid  poisoning.  In  chronic  cyslilts  irrigation  of  the  bladder  with 
u  three-per-cent,  solution  has  been  found  effective. 

It  is  said  to  be  valuable  in  the  treatment  of  the  various  parasitic 
skin  diseases  such  as  tinea  and  scabies.  Too  irritating  for  acute  inflam- 
mations of  the  skin,  it  certainly  exerts  a  powerful  effect  on  recent 
cell  infiltrations,  and  is  extraordinarily  successful  in  chronic  and 
subacute  eczema,  where  there  is  much  thickening  from  exudation, 
in  seborrkfea,  and  even  in  psoriasis  and  pityriasis.  It  is  preferably 
used  in  solution:  from  ten  to  thirty  grains  in  one  drachm  of  alcohol, 
one  drachm  of  glycerin,  and  eight  drachms  of  water,  well  sopped  on 
the  part  and  allowed  to  dry.  According  to  Andeer,  resorcinol,  in 
powder  or  in  saturated  ethereal  solution,  is  a  feeble  caustic,  useful 
in  the  treatment  of  chancres,  of  papilloma.,  and  even  of  epithelioma 
and  diphtheria.     Dose,  two  tu  five  grains  (0.13-0.3  Gm.), 

Oxalic  Acid,— The  chief  interest  of  this  Rubstance  to  the  medical 
profession  is  as  a  poison.  Oxalic  acid  is  a  paralynant  to  the  rtispira- 
lory,  vaso-motor  and  spinal  motor  centres  (Rubuteau  and  Kobert, 
and  Kiissner).  It  is  also  a  cardiac  poison,  arresting  the  heart  iu  sys- 
tole. The  acid  is  eliminated  by  the  kidneys.  As  a  poi.son,  oxalic 
jicid  figures  in  two  forms:  that  of  simple  oxalic  acid,  and  that  of  the 
acid  potassium  oxalate,  or  salt  oj  sorrel,  or  esaeniial  nail  oj  lemons,  as 
it  is  variously  termed  in  common  parlance,  The  symptoms  produced 
are  a  hot  acrid  taste  experienced  during  the  swallowing,  a  burning 
in  the  gullet,  soon  extending  to  the  stomach,  intense  abdominal  pain, 
vomiting  of  highly  acid,  greenish,  blacki.'^h- brown  or  bloody  mucus 
(rarely  of  arterial  blood),  collapse,  livid  surface,  cold  skin,  entire 
prostration  of  .strength,  small,  irregular  pulse,  stupor,  unconscious- 
ness, sometimes  convulsions,  and  finally  death.  In  some  cases  the 
gastric  symptoms  are  very  prominent;  in  others  they  are  nearly 
wanting,  and  the  chief  manifestations  are  collapse  and  such  nervous 
symptoms  as  almo.et  complete  general  paralysis,  numbness,  and 
finally  stupor;  indeed,  the  patient  may  suddenly  fall  unconscious 
immediately  after  the  ingestion  of  the  poison.  Nephritis  and  oxaluria 
are  probably  constant  symptoms  and  glycosuria  has  been  noted  by 
Kobert  and  Kiissner  and  hy  Sarganeck.*  In  pregnant  women 
abortion  or  at  least  death  of  the  fcetus  usually  occurs. 

Taylor  states  that  the  smallest  quantity  which  is  know-n  to  have 
cau,'!ed  death  is  one  drachm.  An  ounce  usually  proves  fatal,  but  has 
been  recovered  from.  After  death  the  coats  of  the  stomach  are  found 
softened  and  swollen,  and  sometimes  perforated.  Rabuteau  affirms 
that  the  blood  is  everywhere  scarlet;  but  this  is  certainly  not  always 
the  caae  (Taylor).  According  to  Kobert  and  Kiissner,  a  pathog- 
nomonic post-mortem  lesion  is  the  incrustation  of  the  urinary  tubules 


*  Knbert  hu  made  the  very  importanl  obrpr,-n(ioii.  Ihm  Hie  extract  of  Sj/ivaiam  jimMonnm 
wOl  Huilrul  llie  elycOBUria  iin>ilu«cL  by  uxuiic  acid. 
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with  crystals  of  oxalates.  In  poisoning  by  oxalic  acid,  the  immediate 
administration  of  an  antidote  is  of  the  utmost  importance. 

As  the  potassium  and  sodium  oxalates  are  poisonous,  neither 
potash  nor  soda  is  available;  but,  fortunately,  lime  or  chalk  is  a 
perfect  antidote  to  oxalic  acid,  forming  the  excessively  insoluble 
calcium  oxalate.  As  time  is  a  matter  of  so  much  importance,  tooth- 
powder,  chalk,  "  whitewash  "  off  a  wall,  or  a  fence,  or  whatever  form 
of  lime  be  at  hand  should  be  rubbed  up  with  water  and  administered 
freely.     The  after-treatment  is  that  of  toxic  gastro-enteritis. 

As  an  emmenngogue,  oxahc  acid  has  been  used  in  all  forms  of 
amenorrhira  with  asserted  great  succes.s.  It  is  said  also  to  he  an  active 
alwrtifacient,  but  as  such  is  certainly  extremely  dangerous.  The 
dose  usually  given  is  half  a  grain  three  or  four  time.s  a  day,  but  F.  W. 
Talley  has  reported  serious  poisoning  as  produced  by  this  amount. 

Oxalic  acid  is  a  powerful  germicide.  According  to  0.  Loew,  the 
one-per-cent.  solution  of  the  neutral  potassium  oxalate  is  very  active 
in  the  destruction  of  infusoria,  while  Howard  A.  Kelly  asserts  that 
potassium  permanganate  and  oxalic  acid  afford  the  only  known 
practical  means  of  disinfecting  the  surgeon's  hands.  * 

FORMALDEHYDE. 

Formaldehyde,  jormyl  or  formal,  is  a  gaseous  body  which  is 
obtained  by  the  oxidation  of  methylie  alcohol  at  moderately  high 
temperature,  as  by  passing  the  vapors  over  red-hot  metal  or  carbon. 
It  readily  dissolves  in  water  and  alcohol,  forming  a  colorless  fluid, 
having  a  peculiar,  pungent  odor  and  an  unpleasant  taste. 

Solution  of  Formaldehyde  (Liquor  Formatdehydi)  contains  not 
l&ss  than  thirty-seven  per  cent.,  by  weight,  of  absolute  formaldehyde, 
which  is  the  .strongest  permanent  aqueous  solution  that  can  be  made. 

Physiological  Action. — Local  AcUcn. — AbBorplion  and  Elimina- 
tion.— Formaldehyde  is  an  intensely  active  local  irritant,  producing 
even  when  in  very  minute  amount  in  the  air  violent  irritation  of  the 
respiratory  mucous  membrane,  or,  it  may  be,  fatal  pulmonary  inflam- 
mation. It  is  also  a  very  active  coagulant  of  albumin  and  gelatin 
when  in  at  all  concentrated  form;  and  when  added  to  blood  it  causes 
an  immediate  coagulation,  with  a  serum  so  strongly  colored  red  as 
to  suggest  destruction  of  the  red  blood-corpuscles,  though  it  may  be 
that  the  color  is  due  simply  to  the  squeezing  out  of  the  corpuscles 
from  the  clot.  According  to  Mosso  and  Paoletti,  however,  when 
added  in  a  very  dilute  form  to  an  albuminous  solution,  formaldehyde 
not  only  does  not  coagulate  the  albumin,  but  so  acts  as  to  prevent 
the  coagulation  of  albumin  by  heat.  It  is  therefore  capable  of  absorp- 
tion, and  the  statements  made  that  the  urine  passed  by  animals  to 

*  The  rapthoct  pnulE4««d  by  KpHy  in  an  folfovn:  I.  Scrub  Iho  bmnda  Sor  ita  miDul«B  m  hoL 
^rntpr  frequcntiy  rhanK^f.  ImniprH  in  ■  nalufalml  *u)u1iaii  of  polaMiam  pemuuiRanAr^.  unlil 
tvcfv  part  of  tbp  hurnii'  and  lower  forparni^  i-  "loijied  a  i\i*pp  inalkoEany  ml  or  elmn^l  black  cftlor, 
tnui^fcr  En  a  j^iiiruTpil  «4j|ulji'n  oT  o\aiii'  ariiJ  1114 111  cjirnplpluly  rlPcolotjiiKl  ATiil  uf  b  ItrallJiy  p;iik 
color,     ^^'^■1h  on  Ihe  Ck^aUl-  apul  iri  wjirn*  'lerili/'-.]  Hulrr. 
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which  it  is  given  even  in  moderate  quantities  is  ineapable  of  putre- 
faction indicate  that  it  is  not  only  absorbed,  but  also  eliminated 
unchanged  from  the  kidneys. 

The  discovery  by  Trillat,  in  I88S,  that  formaldehyde  is  a  powerful 
germicide,  has  been  abundantly  confirmed,  but  its  activity  has  been 
greatly  overestimated.  The  more  recent  investigations  indicate  that 
it  is  not  much  stronger  than  is  phenol. 

According  to  Burgese,  a  two-per-cent.  solulion  ot  forninldehyde  kills  the  bacillus 
coli  communis  in  five  minutes.  In  the  experiments  of  Sla(«r  and  Rideal  it  re<|uired 
fifty  minutes  for  a  one-per-eent.  solution  to  kill  the  staphylococcus  pyogenes  aureus 
or  bacillus  typhosus,  and  thirty  minutes  to  destroy  the  bacillu-i  coh  communis. 
Clothing  soaked  twenty-four  hours  in  a  1:1000  solulion  was  not  always  sterile,  but 
after  being  exposed  to  a  one-per-cent.  solutio^n  was  always  sterilized. 

As  regards  the  efteet  of  the  formaldehyde  vapor  in  disinfecting  a.  room,  Slater 
and  Rideal  found  that  after  the  evaporation  of  one  and  one-lialt  ounces  of  a.  forty- 
pcr-rent.  formaldehyde  solution  in  a  room  of  fifteen  himdred  cubic  feet  there  was 
a  marked  diminution  of  the  numher  of  organisms  found  in  the  dust,  although  they 
were  not  all  destroyed.  According  to  Trillat,  one  pound  of  a  forty-pcr^cent,  for- 
nuildehyde  soUilion  ia  siiffieient  to  disinfect  an  ordinary-sixed  room.  Kenwood  has 
determined  that  when  formaldehyde  vapor  is  present  in  the  air  in  the  proportion  d[ 
one  and  one-half  to  two  per  cent,  there  is  complete  and  rapid  disinfection  of  all  Ihe 
surfaces.  Woodheod  found  that  the  vaporiailion  of  one  pound  of  toriy-per-ceni. 
formaldehyde  solution,  by  means  of  a  Bpecial  form  of  apparatus,  destroyed  all 
exposed  cullureii,  including  the  spores  of  the  anthrax  bacillus,  but  that  pieces  of 
folded  hnen  were  not  alwa^'s  completely  sterile.  In  a,  lamp  generating  formalde- 
hyde directly  from  methyl  alcohol,  according  to  Kenwood,  it  requires  one  and  one- 
halt  lilrsfl  of  alcohol  to  disinfect  a  room  of  two  thousand  cubic  feet.  A  popular  and 
convenient  Form  of  formaldehyde  generation  is  tlu'ough  the  heating  of  tablets  of 
pnTajcmnal'lehyrie.  According  to  Rideal,  one  gramme  per  thousand  cubic  feet  of 
paraform  did  not  kill  the  bacillus  coli  conimunia  in  four  hours.  Four  grammes  per 
thousand  cubic  feet  of  air  space  killed  the  test-germs  which  were  exposed  on  silk 
threads,  but  not  cultures  soaked  inlo  paper  elips.  Ten  grammes  of  paraform  per 
one  thousand  cubic  feet  killed  various  non-sporing  micro-organisms,  bolh  exposed 
and  when  wrapped  inside  of  rolls  of  hncn.  The  spores  of  the  anilwax  bacillus  and 
bacillus  subtilia  were  usually  but  not  invariably  destroyed  by  twenty  grammes  per 
thousand  cubic  feet. 

In  an  elaborate  inves'igufion  made  in  1903  by  Ruvenel  and  GiUiland  the  v.ilue 
of  fornialdehyde  as  a  germicide  was  abundantly  reaffirmed,  ami  the  importance  of 
I  he  abundance  ot  moisture  in  the  air  with  the  formaldehyde  vapor,  and  the  vahie  ot 
high  temperature  when  it  can  be  obtained  as  assisting  in  the  action  of  formaldehyde, 
were  made  very  apparent.  The  theory  of  Van't  Hoff.  that  formaldehyde  acts  as  a 
bactericide  by  Ihe  formation  ot  an  active  oxygen,  has  been  disproven  by  Waldemar 
Koch,  and  it  would  appear  that  it  acts  directly. 

According  to  ihe  experiments  ot  Aronsoa  and  of  Burkhard  formaldehyde  not 
only  is  a  germicide,  but  also  has  the  power  of  destroying  the  toxins  of  diphtheria, 
of  tetanus,  and  probably  ot  other  diseases. 

General  Effects. — The  violent  irritation  produced  by  formaldehyde 
is  so  immediate  that  accidental  or  purpiiHive  poisoning  by  it  is  very 
rare.  The  general  action  of  the  drug  is  evidently  feeble,  as  it  produces 
more  serious  symptoms  when  g^ven  by  the  mouth  than  when  injected 
hypo  dermic  ally  (Mosso  and  I'aoletti). 

Trillat  Males  that  sixty-six  centigrammes  of  formalin  per  kilogramme  given  to 

ihc  guinea-pig  arc  iiol  mortrd,  atlhoiigh  ihe  urine  patwcd  by  flic  animal  ia  incanublo 
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of  piitrpfnction:  while  the  intravenouB  injertion  of  thirty-eight  centigrammee  per 
kilogramme  I'uiiscs  in  l.lie  nil)bit  Hit  pronoimced  Bymptoiiui.  Accortling  to  Mouse 
and  Paoletti,  fiRy  cubii;  reniimetres  per  kilogramme  in)ecled  hypodeirmically  pro- 
dui-e  ill  the  dog  snvere  poiHoniiig,  with  full  al  Iptnpeniture,  ending  after  niany  »i«yB 
in  death;  tlie  same  amount  given  by  the  stoinaeh  causeu  in  ihe  dog  violent  con- 
vulsions, general  rigidity,  salivation,  and  in  a  short  time  death,  preceded  by  stupor 
and   uncon^ciuUNliesB. 

In  J.  ICIUher's  caw  of  poisoning  the  patient,  a  man,  was  found  uneonscious 
mid  Biipixised  to  be  suffering  from  apoplexy.  TTie  roma  lasted  for  many  houis. 
going  (jff  gradually  in  a  stupor.  The  urine  wils  sujipressed  for  nineteen  hours,  and 
formic  acid,  hut  neither  sugar  nor  albumin,  was  found  in  it.  L.  Zorn  reporta  a 
ease  with  burning  in  the  mouth  and  stomach,  nuusea,  mild  cyanosis,  albuminuria, 
and  difficulty  of  breathing. 

According  to  Mosso  and  Pnoletti,  small  doses  cause  rise  in  the 
blood-pressure,  probatily  ha  the  result  of  peripheral  contractions  of 
the  arterie.s;  while  toxic  doses  depress  the  circulation  and  so  act 
upou  the  blooii  that  on  exposure  it  coagulates  instantly,  with  the 
separation  of  a  dark  red  serum. 

Therapeutics,— On  account  of  the  safety  connected  with  its 
use,  its  activity,  it's  permanence  of  constitution,  and  its  lack  of 
destructive  action  on  vegetable  and  animal  substances,  formaldehyde 
is  probably  the  most  reliable  and  the  most  generally  useful  of  all  the 
germicides  when  it  is  not  necessary  to  bring  the  agent  in  contact 
with  the  human  body.  It  does  not  affect  either  the  color  or  struc- 
ture of  clothing  or  other  materials  in  common  use.  Its  vapor,  being 
of  low  spefific  gravity,  mixes  readily  with  the  air,  and  penetrates 
loose  fabrics  much  more  deeply  than  does  any  other  known  germicide. 

Using  an  apparatus  invented  hy  himself  for  the  production  of  formaldehyde 
direotly  from  methyl  alcohol,  Trillat  foimd  that  it  was  possible  completely  to  dis- 
infect rooms  and  the  furniture  contained  therein  in  six  bourn,  by  the  confumplion 
of  from  four  to  six  litres  of  the  alcohol  for  each  three  himdred  cubic  metres  of  the 
room.  In  1895  Van  Emiengen  and  E.  Bugg  slerihEcd  in  a  room  books  and  other 
small  objects  cnntaining  the  germs  of  diphiheria,  tnlierculosis,  scarlet  fever,  emall- 
piix,  etc.,  by  means  of  formaldehyde  evaporated  from  its  afineous  solution  in  such 
quantity  that  there  was  about  the  value  of  five  cubic  centimetres  of  formaldehyde 
in  one  hire  of  iiir,  niid  in  1896  it  was  demonstrated  by  E.  G.  Horton  that  infected 
books  shut  u]>  in  n  closed  space  could  be  disinfected  in  fifteen  minutea  by  the  vapor 
of  commercial  formalin. — one  cubic  centimetre  of  the  formalin  to  three  hundred 
cubic  cenlimetre.H  or  less  of  air, — and  lliat  the  books  were  not  in  any  way  injured  by 
the  process.  More  rprcnily  there  has  lieen  abundant  confimiation  as  (o  the  activity 
of  formaldehyde,  which,  when  properly  used  in  a  room  with  moistened  air.  fails  only 
when  the  objects  are  ho  dense  or  in  such  mass  that  they  cannot  be  penetrated. 

It  has  been  shown  in  un  elaborate  serie.s  of  experiments  by  Herzog 
that  the  addition  of  formaldehyde  vapor  enormously  increases  the 
disinfectivc  power  of  steam,  but  that  this  increase  of  power  do&s  not 
influence  the  disinfection  of  massive  objects;  the  outer  layers  of  the 
object  apparently  absorbing  all  the  formaldehyde  out  of  the  vapor. 
so  that  inside  of  a  bundle  of  blankets  the  effect  would  be  simply  that 
of  pure  moist  heat.  Vapor  at  70°  C,  containing  one  per  cent,  of  for- 
maldehyde, was  found  to  kill  spores  in  four  minutes  which  were 
able  to  resist  the  action  of  simple  watery  vapor  at  98.5"  C.  for  nine 
minutes  without  injury. 
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In  disinfecling  an  apartment,  windows,  doors,  ehimneys,  venti- 
lators, and  similar  openings  should  be  tightly  closed,  while  the  air 
should  be  made  to  contain  at  least  one  per  cent,  of  formaldehyde  gas, 
and  at  the  end  of  twenty-four  hours,  when  the  apartment  may  be 
opened,  should  still  be  strongly  impregnated.  The  gas  may  be 
obtiuned  by  the  pulverization  of  formalin  or  other  solution  of  formal- 
dehyde, but  not  by  the  simple  evaporation  of  the  solution,  since  the 
formaldehyde,  upon  the  application  of  heat,  becomes  largely  poly- 
merized into  a  solid,  parajorm*  which  gives  off  formaldehyde  slowly 
and  in  small  quantities.  It  is  stated  that  the  addition  of  glycerin  to 
the  solution  of  formaldehyde  prevents  the  polymerization  by  heat 
of  the  formaldehyde,  so  that  the  so-called  glycojormalin  (formal- 
dehyde thirty  parts,  water  sixty  parts,  glycerin  ten  parts)  is 
preferable  to  the  aqueous  solution,  although  its  use  has  the  dis- 
tinct disadvantage  of  leaving  many  articlea  in  the  room  sticky  from 
a  coating  of  glycerin. 

The  intense  Bctivity  of  formal cichyde  aa  an  irritant  greatly  interterea  with  ita 
uac  upon  the  human  body.  'Hie  applicalion  to  an  ulcerated  surfaee  of  even  its  one- 
per-cent.  solution  causes  intense  pain  lasting  for  a  considerable  length  of  time. 
Neveribclese,  (onimldehydc  is  employed  to  a  considemble  extent  by  practical 
surgeons  in  irases  of  Eubtrmfur  absceeaes.  injtrUd  woutuU,  and  in/eclinus  infiammal'uira 
of  the  mucous  mrmbranen.  In  many  instances  it  19  better  to  apply  a  fltrong  Bolution 
once  or  twice  than  to  use  a  weaker  solution  more  frequently,  although  a  one-  to  Hve- 
per-vent.  solution  is  spoken  of  by  various  surgeons  aa  ainguiarly  effective.  By  the 
previous  application  of  coi'aine  the  pain  normally  produced  by  the  formaldehyde 
may  be  prevented,  and  there  is  no  danger  of  syatemic-poisoning  by  oven  the  strongest 
solution.  The  two-per-cent.  solution  of  formaldehyde  is  very  effective  for  the  dis- 
infecting of  the  hands  of  the  surgeon,  but  has  been  found  too  irritating  to  be  pmo- 
tical.  A  one-  to  two-per-cent.  solution  is  sometimes  employed  for  tlie  rendering  of 
instruments  aseptic,  but  its  use  is  usually  Ittsa  convenient  than  that  of  a  simple 
chamber  in  which  by  means  of  heated  paraform  the  instruments  may  be  disinfected. 
It  is  stated  that  by  the  employment  of  this  apparatus  instruroenta  contained  in  a 
chamber  one  cubic  foot  may  be  absolutely  disinfected  in  fifteen  minutes  by  the 
evaporation  of  five  gratna  of  paraform  at  a  cost  of  one  cent. 

The  use  of  formaldehyde  for  the  preservation  of  milk  and  other 
articles  of  food  does  not  seem  to  us  justifiable;  although  when 
employed  in  the  proportion  of  1:5000  to  1:10,000  it  does  not  affect 
the  taste.  It  has  been  shown  by  A.  G.  R.  Foulerton  fto  make  milk 
less  digestible,  and  also  by  F.  W.  Tunnicliffe  and  0.  Rosenheim 
to  distinctly  affect  assimilation  in  weak  children,  and  probably  to 
increase  the  destruction  of  nitrogen.  In  all  cases  observed  by  these 
investigators  the  amount  of  lecithin  in  the  feces  was  diminished  by 
the   formaldehyde. 

P'ormaldehyde  has  been  used  to  some  extent  in  human  medicine 
as  a  local  germicide  in  various  infective  diseases,  and  as  a  caustic  iu 
inoperable  concer,  also  by  inhalation  in  pulmonary  tuberculosis  and 
chronic  bronchUis,  but  its  value  is  questionable. 


*  pBrmfonn.  or  polv^neriird  lonnatde\vdt,  ifl  a  Hilorluo,  fry«talline  povder  LiuoLubLe  la  WAteTf 
of  rrry  »'iable  conpltTuIion.  which  wbpn  heatnl  utovly  jcivea  alt  fDrraaldcby^e  itfea. 
I  IW  bIw  BIiu  uid  Novy.  J.  Ex.  M.,  iv. 
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Formalin  has  been  used  as  an  intravascular  germicide,  but  its 
value  has  not  yet  been  determined.  It  does  not  seem  probable,  o 
priori,  that  the  treatment  should  be  benefida!  because  a  quantity 
sufiicient  to  exercise  any  distinct  antiseptic  action  cannot  be  injected 
without  jeopardizing  life.  In  the  investigations  of  Fortescue- Brie  It- 
dale,  intravascular  injections  of  formaldehyde  were  of  no  service  in 
rabbits  infected  with  pneumococcus  or  with  the  anthrax  germ;  and 
similar  results  were  reached  by  W.  H.  Park  with  rabbits  infected  with 
pneumococci  and  streptococci.  C.  C.  Barrows,  however,  in  one  case 
of  violent  human  seplicemia,  believed  that  life  was  saved  by  the  intra- 
venous injection  of  formaldehyde;  and  a  similar  case  is  reported  by 
W.  F.  Honan.  In  the-^e  taaes  500-700  C.c,  of  a  solution  of  formalin 
(1:5000  sterile  physiological  salt  solution)  were  thrown  slowly  into 
the  veins. 

Volatile  Oils, — The  general  properties  of  volatile  oils  have  been 
already  mentioned  in  the  section  on  Aroniatics  {see  page  478). 
Cadeac  and  Sleunier*  give  the  following  table  as  representing  the 
time  which  it  requires  the  pure  volatile  oils  to  destroy  the  typhoid 
bacillus : 

Al  the  End  of    I  \t  Ihe  End  of 

Cinnamon  of  Ceylon I2minvife8  |  Geranium  of  France 50  minutes 

Cloves 25  minutea      Zedoary 2  hours 

Eugeiiol 30  minutes      Absinthe 4  lioura 

Thynie 3€  minulet     Sandalwood , 12  houi? 


BENZOIN. 

The  concrete  juice  of  Styrax  Benzuin,  a  large  tree,  native  of  Siam. 
The  drug  is  said  to  be  obtained  by  incising  the  tree  and  allowing  the 
juice  to  harden  as  it  exudes.  The  finest  specimens  of  benzoin  consist 
of  tears  agglutinated  together;  the  poorest,  of  brown  or  blackish 
masses  without  tears.  The  fracture  is  resinous,  the  surface  of  the 
tears  smooth  and  whitish,  the  odor  fragrant,  the  taste  at  first  very 
slight,  afterwards  somewhat  acrid.  The  chief  constituents  of  benzoin 
are  resin  and  benzoic  acid;  cinnamic  acid  is  also  frequently  present. 

Benzoic  Acid  is  obtained  by  sublimation  of  gum  benzoin.  As  thus 
prepared,  it  is  in  white  feathery  crystals,  of  a  silky  lustre,  a  warm, 
pecuUar  taste,  and  a  fragrant  vanilla-like  odor,  due  to  the  presence  of 
a  volatile  oil,  the  pure  acid  being  inodorous.  It  is  almost  insoluble 
in  water  but  its  ammonium  and  sodium  salts  are  freely  soluble. 

Beiuoic  acid  is  widely  distributed  ihrough  the  vegetable  kingdom,  constituting 
the  peculiar  principle  of  all  irue  balsaniii,  and  is  occasionally  present  Ju  the  urine 
of  grass-eating  animab.  It  ia  a  normal  tonBlilulent  of  taslor,  and  has  been 
detected  by  Si'ligsclm  in  the  suprarenal  capBulcH  o[  an  ox.  It  is  used  eonsiderably 
in  the  arts,  and  for  this  purpose  is  prepared  from  the  allied  liippuric  arid  of  horee 
urine,  and  alpi>,  it  is  said,  from  naphthalin:  these  forma  of  the  actd  should  never 
be  used  medicinally. 

•  (juotMi  by  Swmbcrg  {Tut  Book  ol  BacMrinlDcy,  N.  Y.,  1890,  p.  190). 
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Official  Preparations: 

Tinctura  Ecns'-oini  (20  per  cent.) )  to  I  fluidrarhm  (2-4  Co.). 

Tinclura  Benzoini  Composite  (10  per  cent.)- . .  I  to  2  fluidrachlns  (4-8  C.c). 

ApiduTD  Beiiioicuni 10  lo  30  grains  (0.6-2  Gm.)- 

Amraonii  Benioas. 10  lo  30  grainB  (0.6-2  Gm.). 

Sodii  Beiuoas 10  to  30  grains  (0-6-2  Om.). 

Physiological  Action. — Local  Action. — Benzoic  acid,  unless  in 
large  qujintities  and  pure,  is  scarcely  irritant  to  mucous  membranes, 
on  which,  however,  it  exerts  a  distinctly  alterative  influence.  As  a 
germicide  it  is  quite  active,  but  less  powerful  than  salicylic  acid. 

Absorption  and  EUminalion. — Benzoic  acid  is  absorbed  rapidly, 
and,  as  was  first  discovered  in  dogs  by  Wohler,  and  afterwards  in 
man  by  Ure,  it  is  eliminated  chiefly  from  the  kidneys,  united  with 
nitrogenous  atoms,  as  hippuric  acid.* 

It  has  not  yet  been  determined  where  in  the  hndy  (he  hippuric  acid  is  tormod. 
nor  yet  has  the  Hoiirce  ot  (he  nitrogen  been  made  out.  Lcivandoivsliy  in  five  exper- 
inicnlH  found  that  allhough  an  enormous  uinount  of  hippuric  atid  was  cxt^reted 
there  was  no  lessening  in  the  eUminution  of  uric  aeid,  and  hence  concludes  tliat 
there  is  no  relation  be)H-een  Ihe  formation  of  the  two  acids.  It  Las  been  suggested 
by  Kuhne  and  Hallwaohs  Ihat  the  tonversion  occura  in  ttie  Uver;  but  the  reseorches 
of  Meissner  and  Shepard  appear  to  show  tliut  it  really  takes  plare  in  the  kidneys. 

ITie  conversion  does  not  happen  hi  Ihe  intPstiiicH  or  in  the  blood,  since  after 
the  esliibition  of  large  doaca  ot  benioic  acid  it  alone  can  be  detected  in  the  blood; 
and  after  the  administration  to  rabbits  of  large  amounts  of  hippuric  acid  by  the 
moulh,  only  traces  of  the  latter,  with  large  (|'Uuiitities  of  bcniolc  acid,  can  be  found 
in  the  btood,  although  the  hippuric  acid  appears  in  the  urine;t  further,  moderate 
amounts  of  hippuric  acid  injected  into  the  blood  cause  ecvore  symptoms  ot  poison- 
ing, which  is  not  true  of  benioic  acid.  When  benzoic  acid  is  injected  freely  into 
the  blood,  a  portion  escapes  through  the  kidneys  uncliunged.t  G.  Bimge  and  O. 
Schmiedeberg  have  also  found  that  In  the  dogs  with  renal  arteriex  tied  no  convcrHion 
of  benzoic  into  hippuric  acid  occurs,  hut  that  lying  of  the  ureters  does  not  interfere 
with  the  change  and  have  succeeded  in  converting  benzoic  into  hippuric  acid  liy 
passing  blood  containing  benzoic  acid,  with  or  without  gtycocoU,  slowly  thruugli 
the  kidneys,  removed  from  the  body  directly  after  death.  From  some  of  their 
experiments  it  would  seem  that,  the  blood-corpuscles  play  an  important  role  in  the 
process,  as  when  semm  freed  from  hlood-corpusclea  was  used,  at  most  only  a  trai-c 
of  hippuric  acid  was  formed.  According  to  Meissner  and  shepard,  sometimes  the 
benzoic  is  converted  into  sucdnu:  instead  of  Juppuric  nuid  in  iiiiin,  and  in  chickens 
it  is  liubltually  clianged  into  new  products,  one  of  which  is  nilrogenoua. 

General  Ejfeds. — The  influence  of  benzoic  acid  upon  the  general 
system  is  very  slight.  The  largest  tlierapeulic  doses  never  produce 
any  symptoms,  unless  it  be  those  of  slight  gastric  irritation;  a  half- 
ounce  of  the  acid  taken  by  Sehreiber  in  two  days  caused  only  an 
increased  rapidity  of  the  pulse-bciit  and  moderate  disturbance  of 
digestion. 

■  Gu»«Ton  faunri  bippurie  acl'J  i»  llie  urine  ^T  h  m-H'-ttom  chU*l  wtipr*  Vip»fli,To  mcid  tiKfl  Ijcvu 
aivpD  lo  iLie  mDllipr  iu^T  hicfiirp  llic  binli  {Unfjmnfin  ttnd  ^^cJnenlbe'lt  JjiA'Fflb..  I87D.  28.'4t,  Tlic 
experimenin of  Vno  SchnwleTmnit  uf  Mdcso  {Arch.  Eif*^-  fnlh.  li. PA-irm,.  1889.  nxvi.)  Aeem  (o  dLuw 
(ti»t  the  whole  of  Lhp  itiKC^tcd  beniojc  nckl  v^cana  wiih  Ihv  urine. 

t  For  a  g^nrruJ  mmmsry,  SUB  p«pe>  hy  Van  de  \'el(Jp  njid  Stokvia  {Arth.  I.  Eipcr.  Palk.  u. 
Pkarm.,  ivn.  1891.  V.  Pnulel  (BvU.  Sof.  Hr  Mtd.  Pnil..  ISSSI  iwe.<  the  hippuralt  of  lime  and  Uthia, 
affinninc  (but  Ihpy  ure  murb  aupcriar  lo  (tic  IxtDtoaf.t-'^  in  amimi'vitsctii  cvtHtit- 

t  AcCDrdinx  Id  tbe  e\per]inenlv  of  Th.  WeyL  bn'J  B.  vnn  Anrep,  if  lieDlnif  %c\tl  he  civi^n  lo 
man  or  animal-'  in  n  frl^rite  aijiT^  a  aiucik  larai-r  proponinii  uf  IL  tliaii  U'-iiul  i-.*  tbiniti&led  ujirliuitf^ 
Olotfmann    and  Hthvnlbc't  JnKtrM}..    IHMl.   447;. 
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W.  Grube  slateB  that  in  maxsive  doses  (I  to  S766  of  the  animal's  weight)  it 
produces  intoxicatioD,  with  dieturbance  of  circulalioD  and  reBpiration,  and  paralysis 
of  the  hind  feet,  and  that  the  antipyretic  influence  of  benzoic  acid  is  greater  than 
that  of  sahcyhc  acid. 

Nutrition. — Some  authoritiea  have  believed  that  benzoic  acid 
distinctly  iiffects  nutrition,  but  the  testimony  as  to  the  action  of  the 
add  upon  the  elimination  of  urea  and  uric  add  is  so  contradictory 
as  to  indicate  that  it  has  no  constant  powerful  influence  upoa 
protoplasmic  activities  or  upon  nitrogenous  elimination. 

Ure,  Leroy  d'EtaiUee,  and  Debouy  (quoted  by  Still£)  afhrm  that  the  uric  acid 
is  very  much  diminisheil  or  altogether  abBent,  while  Gairod  and  Keller  aasert  that 
Ita  quantity  remains  normal.  Again,  Gnrrod  affirms  that  the  urea  ta  very  much 
diminiHhcd  in  qimnlity,  Keller  and  Meisaoer  and  Shepord  declare  tliat  it  is  not 
affected,  and  in  the  ehiborate  experiments  of  Carl  Virchow,  sodium  benzoate  caused 
a  decided  increiiftc  of  the  nitrogenous  elimination  from  the  kidneys. 

It  is  commonly  asserted  by  clinicians  that  the  acidity  of  the  urine 
is  increased  by  the  administration  of  benzoic  acid,  and  it  is  probable 
that  the  disappearance  of  uric  acid  crystals  from  the  urine  under  the 
influence  of  the  drug  is  due  to  the  conversion  of  insoluble  uric  into 
soluble  hippuric  acid.  W.  W.  Ashhurat  asserts  as  the  results  of  experi- 
ments made  with  sodium  benzoate,  that  this  salt  does  not  increase 
the  acidity  of  the  urine,  and  that  the  mistake  of  clinicians  has  arisen 
from  the  fact  that  in  cystitis  the  urine  has  its  acidity  increased  by 
the  drug  because  the  ammoniacal  fermentation  is  checked  by  the 
benzoic  acid. 

Antise2>tic  Inf.uence. — In  April,  1872,  Dougall  announced  that 
benzoic  acid  13  an  active  antiseptic.  Since  that  time,  numerous 
experiments  have  been  made  by  E.  Salkowski,  Grube,  Bucholz,  and 
Fleck,  with  the  unanimous  result  of  ascribing  to  benzoic  aci''  a  first 
rank  in  destroying  bacteria  and  preventing  putrefaction.  In  most 
of  thepe  investigations  benzoic  acid  waa  shown  to  be  much  more 
active  than  salicylic  arid.  Bucholz  found  that  0.02  per  cent,  of 
benzoic  acid  has  a  very  perceptible  effect  upon  Ihe  development 
of  bacteria,  and  0.1  per  cent,  inhibits  their  growth  entirely;  also 
that  the  sodium  benzoate  is  no  less  powerful  than  the  pure  acid. 
Kumagawa  determined  that  benzoic  acid  acts  powerfully  as  an 
intestinal  anti.'septic,  notably  reducing  both  the  indican  in  the 
urine  and  the  number  of  the  bacteria  in  the  intestines. 

Therapeutics. — Benzoic  acid  ia  a  valuable  remedy  in  subacute 
iinnal  and  nspiralorn  catarrhx,  also  in  chroni4:  bronchtlis.  As  an  anti- 
zymotic  it  is  considerably  used  by  the  Germans  in  diphtheria,  cr}/- 
sipvlas,  and  allied  diseases.  Senator,  of  Berlin,  alleges  that  in  duly 
doses  of  about  three  drachms  it  is  equal  in  acute  rheumatism  to  salicylic 
acid.  Ure  first  suggested  the  employment  of  benzoic  acid  in  uric 
acid  gravel  and  calculus,  because,  as  he  thought,  it  diminished  the 
excretion  of  uric  acid:  and  Golding  Bird  subsequently  asserted  that 
his  clinical  experience  hud  shown  the  value  of  1>enzoic  ucid  in  uric 
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acid  diatkedW.     It  certainly  is  often   effective  in  cauaing  uric  acid 

crystals  to  disappear  from  the  urine.  In  the  phosphatic  vrine  of 
vesical  catarrh  benzoic  acid  often  acta  most  happily:  it  checks  fer- 
mentation in  the  urine,  aids  In  the  solution  of  the  phosphates,  and 
acts  upon  the  mucous  membrane  of  the  bladder  as  an  alterative 
antiseptic.  In  ammoniacal  cystitis  the  drug  is  of  great  value.  It  ie 
also  said  often  to  act  very  happily  in  acute  gorutn-hcea. 

Benzoic  acid  has  the  property  of  preventing  animal  fats  from 
liecoming  rancid,  and  is  therefore  much  used  a.s  an  addition  to  oint- 
ments. Moreover,  it  exerts  a  peculiar,  often  very  beneficial,  stimu- 
lant action  upon  the  skin,  and  is  very  useful  in  such  conditions  aa 
chapped  hands,  lips,  or  nipples,  and  even  in  fissure  of  the  anus. 

There  would  seem  to  be  no  doubt  that  benzoic  acid  may  be  sub- 
stituted for  phenol  or  salicylic  acid  in  antiseptic  surgery.  Under  the 
name  of  balsamum  traumalicitm,  a  preparation  practically  the  same 
as  the  compound  tincture  of  benzoin,  was  formerly  much  used  as  a 
vulnerary.  The  practice  has  gone  out  of  vogue,  but  the  discoveries 
concerning  antisepsis  show  that  it  was  well  founded. 

CiNNAUic  ActD  IB  present  id  Peru  and  Tolu  BalNam,  but  for  commercial  pur* 
poeea  is  prepared  synthetically.  It  is  insoluble  in  cold  water,  but  freely  soluble  in 
boiling  water  and  alcohol.  It  has  been  used  in  mediciiio  solely  in  the  treatment  of 
tuhrmiloiiii,  es|)ccially  in  the  form  of  sodium  citinamair  {HftoT). 

As  originally  suggested  by  A.  Lunderer,  the  salt  is  to  be  given  intravenously, 
and,  according  to  Tobias,  the  same  vein  may  be  injected  from  fifty  to  sixty  times  in 
succession.  Moat  extraordinary  results  have  been  clainied  for  the  method,  Ijin- 
dcrer  afGrming  that  in  the  early  stages  of  uncomplicated  tuljerculoxis  eighty-five 
per  cent,  of  the  cases  can  be  cured.  The  heated  controverNy  which  Landerer's 
paper  gave  rise  to  hua  been  well  reviewed  by  W.  J.  Robinson.  It  does  not  appear 
probable  (hat  Ibc  I.anderer  treatment  will  accomphah  wluit  it)  clainied  for  it,  and 
the  conclusion  of  Robinson,  that  sodium  cinnamate  is  not  a  direct  curative  agent  in 
tuberculoais,  and  is  of  no  more  value,  symptoinatically,  tliaii  is  creosote,  is  probably 
correct.  The  sodium  cinnamate  may  bo  givea  by  the  mouth  in  doses  of  from  two 
to  three  grains.  The  initial  doee  of  the  intravenous  treatment  shoiJd  not  exceed 
one-fiftieth  of  a  grain;  the  injection  may  be  made  every  third  day,  and  the  amount 
increased  until  one-third  of  a  grain  has  been  reached.  A  ten-per-cent.  Bolution  in 
glycerin  affords  an  excellent  method  of  adnunistration. 


VI.— SULPHUR  AND  BORON  COMPOUNDS. 

SULPHUR. 

Sulphur*   is  a  yellow  amnrplioua   solid  insoluble  in  water,  but 
soluble   in   alkaline   solutions,   alcohol,  the  fixed  and   volatile  oils, 
chloroform,  ether,  etc. 
Official  Prepsratlons : 

Sulpbur  Sublimatum 1  ^  ^  alterative,  10  to  20  grains  {0.6-1.2  Gm.) 

Sulphur  Lotum       V  ^  _^  j^^,.^       ,^  .,    ^ 

Sulpbur  Pnecipitatum )  '  ' 

Unguent  um     Sulphuris     (1^ 

per  cent.) External  use. 

Sulphuris  lodidum Not  used  internally. 

*  Far  an  iccouQl  ol  the  various  klluiropla  laraa  al  sulpbor.  ood  it>  ohsmlal  pnipsrtlei,  (la 
readu'  \s  referred  to  workq  on  cbemiHtry. 
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Physiological  Action. — Sulphur,  itBelf,  is  probably  an  inert 
substance.  Such  changes  as  occur  after  its  introduction  into  the 
intestinal  tract  are  probably  due  to  the  formation  of  hydrogen  sulphide. 

When  in  Hufficienl  qimntitj',  sulphur  acta  as  a  mild  Uxative,  producing  soft, 
semi-Uquid,  feculent  etools,  accompanied  generaily  by  much  offensive  flatus  of 
sulphuretted  hydrogen.  It  is  aStrmed  that  in  some  instances  the  latter  gas  has  been 
BO  freely  generated  and  ahsorbed  as  to  caktse  systemic  poisoning.  Its  continued 
use  has  perhaps  some  effect  upon  nutrition;  the  secretions  generally  are  slightly 
increased,  and  some  have  afltrmed  that  the  temperature  is  somewhat  elevated;  but 
the  truth  of  this  is  certainly  very  doubtful.  The  oxides  it  forms  are,  however,  at 
least  locally,  active  bodies. 

Therapeutics. — As  an  habitual  laxative,  sulphur  has  been  used 
with  asserted  advantage  in  cases  of  hemorrhoids  and  of  chronic  rheu- 
matism. It  ha^  also  beea  employed  as  an  alterative  in  both  rheu- 
matic  and  skin  diseases.  It  is  affirmed  by  Doit  that  the  natural 
aulphur-watera  are  of  very  great  value  in  the  treatment  of  chronic 
syphilis,  as  they  undoubtedly  are  in  chronic  gwd  and  rheumatism. 

The  known  germicidal  properties  of  the  sulphur  compounds 
indicate  that  it  should  have  value  as  an  intestinal  germicide,  and  it 
has  been  found  to  be  of  very  great  service  by  the  U.  S.  medical  officers 
in  the  Philippines  in  the  treatment  of  the  chronic  amreboid  dysenterj/ 
of  that  country.  It  has  also  been  highly  commended  by  Woroschilsky 
in  typhoid  fever.  In  either  case  from  ten  to  fifteen  gridns  may  be 
^ven  in  capsules  every  three  to  four  hours. 

Sulphur  is  chiefly  used  as  a  parasiticide  in  cases  of  itch  and 
other  skin  infections. 

Svi.PHUHATBD  Limb. — Catx  Sulphurala. — Commercial  Calcium  Kiilpkide. — A 
mixture  containing,  according  to  llie  requirements  of  the  U.  S.  PharmacopCT'ia, 
at  leant  iifty-five  per  cent,  of  calcium  sulphide  together  with  unchanged  calcium  sul- 
phate and  carbon  in  varying  proportions.  It  has  been  strongly  recommended  by 
Sydney  Itiiiger,  by  Duliring  and  others,  for  the  treatment  of  successive  crops  of 
boH',  and  in  arrofulnus  and  other  unhealthy  sores  and  glandular  enlai^ements  in 
children.     Official  dose,  one  grain  (0.06  Gm.). 

SULPHUROUS  ACID. 

Sulphurous  Acid  of  the  U.  S.  Pharmacopceia  is  a  six-per-cent. 
(hy  weight)  solution  of  sulphur  dioxide  (sulphurous  acid  gas)  in 
water.  It  is  a  colorless  liquid,  with  an  acrid  sulphurous  taste,  and  the 
characteristic  odor  of  burning  sulphur.  A  somewhat  elaborate  study 
of  the  action  of  the  .sulphites  upon  vertebrata  ha-s  been  made  by 
Ifeiffer,  who  finds  that  they  are  poisonous  when  in  very  large  doses, 
but  that  the  rapidity  with  which  they  are  oxidized  Into  the  sulphate 
frequently  brings  about  sudden  recovery  In  the  deepest  condition  of 
poisoning.  In  sufficient  amount  they  are  said  to  paralyze  the 
blood-vessels,  the  heart,  and  the  respiratory  apparatus. 

Official  Preparations: 

.^Hdum  SulphuroMum Not  used  internally. 

Sodii  Sulphis 1.^  to  60  grains  (l-(  Gm.). 

Sodii  Bisulphis 10  to  30  grains  (0.6-2  Gm.). 
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Sulphurous  ttcid  and  its  salts  are  most  efficient  in  destroying  the 
low  forms  of  life  which  are  connected  with  putrefaction  and  fermen- 
tation, and  for  this  reason  are  preservatives  of  organic  matters;  they 
are  also  among  the  oldest  of  disinfectants,  having  been  used  as  long 
ago  aa  1771;  but  recent  experimental  evidence  indicates  that  they 
have  not  the  great  superiority  which  has  been  attributed  to  them. 

According  to  the  eiperiments  of  Slamberg,  1  vohime  of  sulphurous  acid  gas 
Id  100  volumes  of  air  is  aiUBcient  to  disinfect  dry  vaccine  matter.  As  those  experi- 
ments are  in  accord  with  older  obMcrvations,  they  may  be  ronaidered  aa  correct. 

According  lo  Wernitz,  the  action  of  pepein,  of  ptyahn,  of  invertin,  and  of  dias- 
tase is  prevented  by  the  presence  of  an  aqueous  sohiiion  of  sialphur  dioxide  of 
1: 1317  to  1:  S600  (by  weight);  while  the  ai^tion  of  myrosin  and  of  emitlain  is  neu- 
imlized  by  1;  21,000.  Wernitz  further  says  llial  strips  of  woollen  or  cotton  goods 
saturated  with  putrefactive  matter  are  disinfected  by  exposure  of  from  four  to  six 
hours  iio  an  atmosphere  containing  tour  per  cent,  of  sulphur  dioxide.  The  very 
elaborate  experimenta  of  Koch,  of  WolffhOg'pl.  and  of  Sternberg  Itave  shown,  how- 
ever, that  when  the  infectious  material  contains  spores  sulphur  dioxide  is  of  very 
little  efficiency. 

Sulphurous  acid  may  be  produced  very  cheaply  upon  a  large 
scale  by  the  burning  of  sulphur,  and  its  vapor  when  thrown  with 
steam  into  the  hold  of  a  vessel  mixes  with  the  water  of  the  vessel 
and  with  the  condensing  steam,  penetrating  into  all  the  cracks  and 
places  where  the  iJiseaae-germs  may  have  found  resting-place.  It 
doea  not  reatJily  undergo  decomposition;  its  ordinary  salts  are  germi- 
cidal, and  it  is  still  relied  upon  for  the  disinfection  of  infected  ships. 
On  the  other  hand,  in  an  ordinary  room  it  does  not  find  water  in 
wliich  to  dissolve;  it  is  liable  seriously  to  impair  clothing,  bedcloth- 
ing,  and  other  organic  material  of  value;  and  aa  formerly  made,  by 
burning  in  a  simple  iron  pot,  it  was  ineffective;  so  that  the  purifica- 
tion of  apartments  by  burning  sulphur  in  the  house  has  been  entirely 
displaced  by  the  use  of  formaldehyde. 

The  sidpkiles  and  bisulphites  have  been  largely  employed  to  arrest 
or  control  fermentation,  and  are  useful  in  saturated  aolution  in 
various  parasitic  diseases  of  the  skin. 

BORIC  ACID. 

Boric  (or  Boracic)  acid  crystallines  in  white  translucent  scales, 
soluble  in  eighteen  parts  of  cold  water,  much  more  soluble  in  boiling 
water,  which  on  cooling  precipitates  all  but  about  twenty-three 
grains  to  the  fluidounce.  Hot  glycerin  dissolves  and  holiis  upon 
cooling  as  much  aa  three  drachms  to  the  fluidounce.  Sodium  Borate 
occurs  in  white,  flattened,  prismatic  crystals,  soluble  in  seventeen 
parts  of  cold  water.  A.  Dujardin  statea  that  borax  is  incompatible 
with  the  alkaloids. 

Official  Prepamtlons : 

Acidum  Boricuni 10  to  20  grains  (0.6-1.2  Gm,). 

Glycerilum  Boroglycerini  (31  per  cent.) External  use, 

Sodii  Boras  [Borax] 15  to  30  gruina  (1-2  Gm.). 
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Physiological  Action.—Local  Action. — Locally,  boric  acid  is, 
when  in  concentrated  form,  distinctly  irritant;  in  dilute  solution, 
stimulant  and  antiseptic,  and  having  even  a  soothing  influence  upon 
mucoua  membranes.  Its  sodium  salt  even  in  concentrated  form  is 
scarcely  irritant.  The  germicidal  power  of  boric  acid  and  its  salta 
is  too  feeble  to  be  relied  upon  in  cases  of  serious  infection. 

Id  1874  Dunios  and  Schimtzlcs  announced  that  boraK  is  poisonous  to  the  loner 
forms  of  life.  In  Bucliolz's  experimenl:*,  0,75  per  cent,  of  boric  acid  was  found 
Bufiicient  to  prevent  the  development  of  Litcteria.  In  the  experinienta  of  Walb, 
a  two-per-cent.  solution  of  borax  distinctly  checked  the  putrefaction  of  solution 
at  fibrin;  a  five-per-cent.  solution  kept  the  solution  fresh  for  uineleen  days.  Fresh 
muscle-fibres  from  oxen  were  kept  fresh  mtiny  days  by  a  one-pcr-cent.  solution. 
Sternberg  found  that  boric  acid  and  sodium  biborate  are  inefficient  as  genn- 
deatroyers,  but  have  considerable  antiseptic  power.  The  experiments  of  Sternberg 
have  received  corroboration  from  E.  Andrews. 

Absorption  and  ElimimUion. — Boric  acid  and  its  soluble  salts  are 
freely  absorbed  and  eliminated,  escaping  to  some  extent  with  the 
perspiration,  saliva,  and  feces,  but  chiefly  through  the  icidneys.  In 
the  elaborate  experimeJits  of  Chittenden  and  Gies,  twenty-four  to 
thirty-six  hours  were  found  to  be  generally  sufficient  for  the  com- 
plete removal  of  the  drug,  which  showed  no  tendency  to  accumulate 
ill  the  body.  W.  Straub,  on  the  other  hand,  affirms  that  twelve 
hours  are  required  for  the  elimination  of  half,  two  to  three  days  for 
the  complete  throwing  off  the  whole  of  the  single  large  dose. 

General  Effecls.^'The.  general  physiological  action  of  boric  acid 
and  its  salts  is  very  feeble;  doses  of  one  hundred  and  fifty  grains  of 
borax  a  day  ordinarily  producing  no  distinct  symptoms.*  Poisoning 
has,  however,  resulted  from  the  too  free  use  of  the  drug;  the  symp- 
toms have  varied  somewhat,  but  in  most  if  not  all  the  cases  there 
have  been  great  depression  of  spirits,  fall  of  bodily  temperature,  a 
very  feeble  pulse, — rapid  or  slow, — and  an  erythematous  or  a  papulo- 
vesicular eruption  accompanied  by  much  swelling  of  the  parts,  and 
especially  affecting  the  lower  extremities  and  followed  by  exfoliation; 
nausea,  violent  vomiting,  and  hiccough  have  been  present  in  some 
cases;  ecchymoses  have  been  noted;  the  mind  usually  remains  clear 
until  late  in  the  poisoning,  but  death  has  been  preceded  by  coma, 
with  disturbances  of  the  respiration  and  involuntary  discharges.! 

Serious  boric-acid  poisoning  is  very  rare,  and  we  have  no  knowledge  as  to  the 
amount  required  to  cause  death. {  The  casea  whoHP  report  wo  have  met  with  are; 
George  T.  Welch,  two  ounces  of  borie  aeid  in  the  vagina, — recovery;  Mododewkow, 
death  from  washing  out  internal  cavities  with  Bve-per-rent.  solution;  Hogiter, 
death  from  washing  the  stomach  with  two-  and  a  half-pcr-ceat.  solution. 


*  G.  Lcmoine  npotti  (Bull.  G^  nfrnp.,  Uiy,  ISOZ)  ■  bluiah-Hniy  line,  like  [twl  of  iMid 
poifoning,  fuf  prvCDt  upao  the  sums  in  ctu«  ot  eprlepay  !□  which  bon.!  h^d  brcn  eiven  very  tettly 
%Dd  coiiILDUously. 

t  A  very  curious  pflfol  is  Mid  irtchitT.  R™.  M6d.  dt  Saism  Rom,,  tSRl,  '24<)  lo  be  produoed 
by  Ibe  iof&E  dpplic-BliOD  of  borio  Acid  Ui  nerves:  the  pun  afTccird  irt  aflirnied  to  lose  lis  power  of 
orlBiDBtinK  but  Ttot  of  ttftniimJtTiiLg  iniputses,  mo  thai  it  the  pdvHnio  cuTrcnf  be  mpplied  ro  the  pATt 
of  Lhe  DFi-ve  which  has  been  elpoaed  to  the  drug  no  muscular  mnirBctioHB  redull,  but  if  the  polee 
be  placeif  slxA-e  ihit  put  the  dialAl  muHalee  nvp-ind  ae  ofice, 
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In  the  experimeuts  niade  by  H.  C,  Wood  and  E.  T,  Stewurl, 
enormous  doses  of  boric  acid  salts  were  found  to  cause  in  the  frog 
paralysis  of  voluBtary  motion  and  reflex  activity,  due  to  the  depres- 
sion of  mo  tor  spinal -cent  res,  the  nerves  and  muscleijnot  being  affected. 
The  saturated  solution  of  sodium  quadri borate,  brought  into  direct 
contact  with  the  heart,  was  feebly  depressant,  and,  injected  in  enor- 
mous amount  ijito  the  jugular  vein  of  the  mammal,  it  lowered 
arterial   pressure. 

The  use  of  boric  acid  as  a  food  prcservalire  is  a  subject  of  great 
importance,  involving  enormous  commercial  interests.  In  this  con- 
nection, however,  it  caimot  be  treated  in  full  detail,  but  we  give  the 
following  outline  of  the  present  evidence: 

Borir  acii  is  undoubtidly  in  sufficient  doiv;  capabli*  of  killing  (lie  lower  uiijmBla, 
Buch  OB  fisli  und  frogs,  but  I.iebreich  lias  found  tlmt  arelip  at^id  in  nt  Icaal  twenty 
timea  as  puisonous  to  lish;  and  Th.  Mooss,  that  common  anlt  is  twice  as  toxic  to 
the  frog.  Given  in  sufficient  umount  to  mammiUa  il.  iaapt  to  ciiuse  Baslro-inleatinul 
irritation,  bin  E.  dc  Cyon  fiiund  tluil  borax  added  to  moat  may  be  givmi  lo  tbc  dog 
up  to  one  hundred  and  eighty  grains  a  day  without  dislurbani'c  of  the  general  nulri- 
lion.  Tho  question  involved  in  tlio  present  diBcussion  is,  however,  not  so  much 
the  eflect  of  llie  single  large  dose  of  boric  acid  aw  the  influunfO  of  the  conlinuoiiH 
uae  of  tbe  drug  by  man  In  email  quantity.  In  the  experiments  of  Chittendcu  and 
Giess  1 .3  per  cent,  of  Ixiric  acid  added  to  the  food  of  dogs  caused  no  albmninuria.  no 
distiu-l>anc«  of  Iho  proteid  mptaltolism,  and  only  shghl  vomiting — ihe  Htiimal* 
gaining  weight  rather  than  losing  under  continvianoe  of  llio  diet;  one  hundred  and 
fifty  grains  of  borax  per  day  failed  to  prodtico  in  the  dog  abnonnal  urine.  More- 
over, Liebreith  found  tliat  in  rahbita  killed  by  boras  the  kidney  structure  wasinlacl. 
On  (he  otiier  liand,  Jai'ob  Pluut  affirmed  tlmt  horic  acid  will  produrc  acuic  juinm- 
chynxatous  nephritis,  and  Ch.  F<^r^  has  seen  alhuminuriu,  uremia,  and  death  in  vofioB 
of  human  epilepsy  in  wluch  borax  had  been  given  cont  inuuu.'ily  for  a  length  of  time, 
Harrington  maintains  that  the  failure  to  produce  toxic  eifects  with  Ixiron  deriva- 
tives is  due  to  too  short  periods  of  obnervalion.  He  experimented  on  cals  to  whicli 
were  administered,  over  a  period  of  one  Jiundred  and  (hirty-threo  dnya,  from  0.5-0,8 
gniiniuo  of  borax,  Al  the  end  of  this  period  every  animal,  except  one  which  liud 
received  0,54  grammo  doily,  showed  pathological  cliangei^  in  the  kidney.  In  llie 
studies  of  Polli  eight  persons  took  for  forty-five  days  thirty  grains  daily  of  boric 
acid,  and  then  tor  twcnty-lhree  days  sixty  grains  daily  without  any  abnormal 
ayniptoms  being  produced.  In  the  invostigut  ion  made  for  the  I'liilini  States  Depart- 
ment of  Agriculture  by  H,  W.  Wiley  twelve  young  men  were  placed  under  observu- 
tion  for  repealed  fwrioda  of  thirty  lo  seventy  daya.  PJich  period  was  divided  into 
three  stages:  the  fore-period,  in  which  the  patient  was  kept  on  a  sclecled  diet  in  a 
condition  of  nitrogenous  equilibrium,  the  borax-period  in  nhich  the  same  diet  was 
continued  with  the  administration  of  deliniio  quantities  of  horax  or  boric  acid,  and 
the  Bft*r-period  following  the  withdrawal  of  the  pre»er\'ttti\'™.  There  was  found 
It  diminution  in  the  quantity  of  nitrogen  ehminated  hy  the  urine,  which  continued 
in  the  after-period,  and  u  distinct  augnientalion  in  the  amount  of  phosphoric 
acid  in  the  urine,  with  I0.1S  of  Iwdily  weight  brought  atiout  by  borax.  The  loliil 
solids  of  the  feces  were  increased  and  tlie  total  snhds  of  the  urine  diinint'ilied  duiing 
the  borax  periods,  and  tliis  relation  lasted  also  into  tho  afler-iNriods.  Taken  in 
Fonjimction  with  the  loss  of  Iwdily  weight,  which  was  tin  almost  constant  symptom, 
these  results  show  tliat  the  borax  liad  the  efTcct  of  lessening  the  assimilation  of 
food,  very  probably  through  the  disturbance  of  tho  digestive  processes,  since  when 
more  tlian  four  or  five  graiiiines  (o[ie  clrachin)  of  borax  were  taken  daily  there  were 
distinct  symptoms  of  gastric  disturlianiv.  Wiley  concludes  that  while  tho  normal 
man  can  recei\-e  quantities  of  boric  acid  or  borax,  amounting  to  one-half  gramme 
daily,  for  a  limited  period  of  time  without  loss  of  health,  the  long  continued  use 
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of  the  salts  of  boric  scid  creates  disturbances  of  the  appetite  and  digestioD.  The 
reeultfl  of  Wiley,  so  far  as  nitrogen  elimination  is  concerned,  are  in  diBSgreetnent 
with  thotie  of  Gruber,  who  found  that  after  large  doees  (5-10  grammes  dail}r)  there 
is  an  increased  elimination  of  nitrogen,  phosphoric  acid,  and  sulphuric  acid.  This 
has  been  confirmed  by  Chittenden  and  Gies.  They  Btat«  that  if  the  doaea  of  boric 
acid  did  not  decidedly  exceed  fifty  grains  a  day,  no  influence  was  exerted  upon 
proteid  metabohsm  or  the  general  bodily  nutrition,  or  the  kidneys. 

The  above  summary  of  the  pr^ent  knowledge  shows  that  the 
evidence  in  regard  to  the  propriety  of  using  boric  acid  as  a  food 
preservative  is,  as  in  most  questions  involving  enormous  pecuniary 
interests,  more  or  less  contradictory,  but  apparently  demonstrates 
that  foods  preserved  by  boric  acid  are  much  inferior  to  fresh  foods. 
How  far,  if  at  all,  they  are  inferior  to  foods  preserved  by  sodium 
chloride,  and  especially  by  potassium  nitrate,  is  uncertain.  It  seems 
to  us  doubtful  whether  boric  acid  is  more  deleterious  than  is  salt- 
petre. The  fact  is  that  all  salt  foods  are  of  diEBcuIt  digestion,  and 
that  both  boric  acid  and  saltpetre  are  irritant  to  the  kidneys.* 

Therapeutics. — As  originally  suggested  by  Rosenthal,  boric 
acid  has  been  found  to  be  an  efficient  remedy  in  cystitis  w'th  ammoni- 
acal  urine,  rendering  the  urine  acid  probably  by  checking  the  fermen- 
tation. In  our  own  practice  great  relief  has  been  obtained  in  the 
cystitis  of  spinal  diseases  by  washing  out  the  bladder  with  a  few  ounces 
of  a  saturated  solution  of  boric  acid  after  the  use  of  the  catheter. 
As  a  disinfectant  and  soothing  wash  its  solution  is  much  used  in 
conjunctivitis  and  rAiniiis— from  five  grains  to  the  ounce  up  to  satu- 
ration. Boric  acid  ia  also  employed  as  an  antiseptic  dressing  to  fresh 
ivounds,  abscesses,  old  hums,  etc.     (See  M.  Greene.) 

The  saturated  solution  of  boric  acid  has  been  especially  recom- 
mended in  phlegmonous  erysipelas.  Both  boric  acid  and  borax  are  of 
excellent  -service  in  aphthous  ulceration,  diphtheria,  and  other  inflam- 
mations of  the  mouth,  in  which  crystals  of  the  salt  may  be  allowed 
slowly  to  dissolve  in  the  mouth.  C.  F.  Folsom  has  strongly  recom- 
mended borax  in  the  dose  of  fifteen  grains  three  times  a  day  in  epilepsy. 
We  have  tried  the  remedy  carefully  in  a  large  number  of  cases,  increas- 
ing the  dose  until  pronounced  gastro-intestinal  irritation  was  caused, 
without  affecting  perceptibly  the  return  or  the  severity  of  the 
paroxysms. 

PRACTICAL  DISINFECTION. 

It  is  not  proposed  to  discuss  here  the  many  larger  questions  in 
regard  to  disinfection,  such  as  the  proper  care  of  sewerage,  which 
lielongs  to  the  province  of  the  sanitary  engineer  rather  than  to  the 
daily  routine  of  the  medical  practitioner.  It  may  be  well,  however,  to 
point  out  that  while  foul  water-closets  in  cities  have  long  been  the 
subject  of  much  attention  and  discussion,  in  country  districts  privies 

*  The  moF^I  important  nfwot  publicatLoap  onposed  to  iKs  uh«  uf  boric  Hcid  Br«  Boraaure  aU 
Kimtrrvin-nnfffmiVet  (K.  Hoflt.  Berlin.  1903);  Wiley,  United  S(at«r(  Department  of  Afriruiture, 
Buretu  of  Clienii-ilry.  Bulletin  No.  S4.  In  favor  of  it:  Boron  Food  Preaervativei,  Feikinii,  Baoon 
&  Co..  Fleet  Street,  j^ondon;  Borax  and  Boracir  Atid  (Oflcar  LiebnLflb.  Berlin,  1S99);  Wirkunff 
dtr  Bortaure  und  da  Borax  (Oicai  Liebnich,  Berlin.  1603). 
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are  usually  left  to  their  own  noisome  devices;  a  condition  of  total 
depravity  which  can  be  readily  prevented  by  simply  standing  in  the 
outhouse  a  barrel  containing  one  part  of  lime  mLxed  with  three  or 
four  parts  of  dry  earth;  a  small  shovelful  to  be  thrown  into  the 
receptacle  immediately  after  use;  and  by  the  periodical  withdrawal 
of  the  comparatively  inoffensive  mass  resulting. 

The  problems  of  the  practical  physician,  so  far  as  disinfection  ia 
concerned,  are  three  in  number,  as  follows: 

First. — The  preparation  oj  the  room  for  the  reception  o{  the  person 
suffering  jrom  contagious  disease.  All  closets  should  be  emptied,  all 
articles  of  ornament  and  unnecessary  furniture  should  be  removed, 
and  such  as  is  allowed  to  remain  should  be  free  from  upholstery,  and 
drawers  or  other  receptacles  be  kept  as  empty  as  may  be.  Carpets 
should  he  reduced  to  a  single  small  rug  or  removed  altogether,  the 
nurse  finding  protection  for  her  feet  in  cold  weather  by  heavily  lined, 
soft,  high  slippers.  The  ceiling,  walls,  surbases,  floor,  and  closets, 
should  be  thoroughly  cleaned  with  abundant  soap,  washing-soda,  and 
hot  water,  special  care  being  taken  with  all  crevices  or  joints. 

Second. — Disinjeclion  during  oc-ciipanct/  of  the  room  by  Ike  patient. 
It  is  now  generally  recognized  that  to  attempt  the  destruction  in  the 
air  of  the  widely  spread  germs,  such,  for  example,  as  exist  in  a  small- 
pox epidemic,  is  childish,  but  it  is  not  so  universally  recognized  that 
the  effort  to  destroy  organic  germs  in  the  air  of  the  room  during  occu- 
pancy is  equally  futile.  No  person  can  live  in  an  air  which  contains 
any  known  germicide  in  sufficient  amount  to  kill  disease  germs;  and 
the  putting  of  saucers  or  other  receptacles  of  chlorinated  lime  about 
a  sick  room  is  a  medieval  barbarity  which  should  never  be  pernutled, 
because  it  tends  to  the  production  of  a  false  sense  of  security.  The 
air  of  the  sick-room  must  be  kept  pure  by  the  checking  of  the  dis- 
charge into  it  of  the  disease  germs,  but  especially  and  chiefly  by  free 
ventilation,  not  from  one  room  into  another,  but  directly  in  some  way 
into  the  open  air.  so  that  the  disease  germs  may  be  widely  distributed 
and  the  patient  supplied  with  an  abundance  of  proper  breathing 
material.  The  source  of  the  poisonous  germs  is  the  body  of  the 
patient,  and  it  is  a  matter  of  the  most  vital  importance  to  destroy  these 
germs  as  largely  as  possible  at  the  point  of  discharge.  In  many 
contagious  diseases  the  pathogenetic  organisms  are  thrown  off  in 
large  quantities  with  the  urinary  and  fecal  discharges;  often  they 
escape  through  the  skin  and  through  the  sputum  or  other  infected 
discharges  from  the  body.  All  such  excretions  should  be  poisoned 
as  soon  as  they  leave  the  body;  the  disinfectant  should  be  placed 
in  the  receptacle  before,  not  after,  it  is  used.  Moreover,  the  discharges 
should  be  allowed  lo  stand  mixed  with  the  concentrated  germicide  until 
sufjici^nt  time  has  elapsed  for  it  to  kill  the  organisms.  Chamber-pots 
and  other  receptacles  should  not  be  immediately  emptied  after  use. 
To  allow  any  excretion,  sputum,  or  other  infected  discharge  to  exist 
for  a  moment  undisturbed  is  most  culpable  neglect,  Spit-cups, 
urinals,  etc.,  should  have  the  disinfectant  in  them  while  waiting  for  use. 
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As  the  skin  ia  often  the  channel  of  elimination  of  the  disease  poison, 
frequent,  washing  of  the  patient  is  essentia],  and  care  must  be  taken 
that  the  water  which  has  been  used  should  not  be  emptied  before  it 
has  lieen  disinfected. 

Of  all  the  germicides,  by  reason  of  its  cheapness  and  efficiency, 
chlorinated  lime  is  usually  preferable  for  the  disinfection  of  germs  in 
discharges.  Phenol  or  formaldehyde  may  be  used.  Corrosive  subli- 
mate, on  account  of  the  ease  of  its  dec«ni]x>sition  and  of  the  danger 
of  having  its  solution  about  tlie  sick  room,  is  scarcely  applicable  to 
the  present  purpose.  As  the  cost  of  chlorinated  lime  is  practically 
nothing  it  should  be  used  very  freely. 

The  clothing  of  the  patient  should  be  cotton,  and  with  the  sheets 
often  changed.  In  the  changing  it  suifices  to  place  a  clean  sheet  upon 
the  floor  and  throw  into  it  the  discarded  clothing  and  bedding,  then 
tie  the  whole  into  a  hard  ball  and  drop  it  into  boiling  water  without 
opening,  and  allow  it  to  remain  for  over  half  an  hour  until  all  organ- 
isms have  been  destroyed.  This  method  has,  however,  the  objection 
of  fixing  permanently  in  the  muslin  all  stauis  from  blood,  feces,  and 
organic  discharges.  It  is  better,  therefore,  and  in  a  hospital-ward  it 
is  essential,  to  throw  the  personal  and  bedclothing  piece  by  piece  when 
taken  off  directly  into  a  covered  vessel  containing  a  disinfecting 
solution.  According  to  the  experiments  of  A.  C.  Abbott,  corrosive 
sublimate  is  actively  mordant,  and  should  not  be  used.  Chlorinated 
lime.  0.5-per-cent.  solution,  in  cold  water,  is  effective,  does  not  fix 
stains,  and  though  theoretically  it  should  attack  the  structure  of 
various  fabrics,  practically  has  no  perceptible  influence  unless  after 
rei^eated  immersion.  Probably  the  beat  disinfectant  solution  for 
this  use  consists  of  formaldehyde,  three  parts;  common  soft  soap. 
three  parts;  cold  water,  one  hundred  parts.  After  two  hours'  soak- 
ing in  such  a  mixture  the  clothing  must  be  taken  out  and  well 
washed  in  water  at  a  temperature  not  exceeding  100"  F.  until  all 
stains  have  been  removed. 

Absolute  cleanlineBS  in  regard  to  the  room  itself  must  be  strictly 
enforced  during  the  whole  period  of  sickness,  and  in  many  cases  it 
is  advisable  to  mop  the  floor,  surbases,  windows,  etc.,  with  water 
containing  ten  per  cent,  of  formaldehyde. 

Third. — Disinfection  of  apartments  thai  have  been  used.  The  process 
of  purifying  an  infected  room  naturally  divides  itself  into  two  parts, 
— first,  the  killing  of  the  germs;  second,  the  cleaning  of  the  room; 
and  these  two  acts  should  always  follow  in  the  order  here  given  so 
as  to  lessen  as  much  as  possible  the  danger  to  the  operator  and  to 
the  surnmntling  habitations  which  would  be  caused  by  the  dispersion 
of  the  active  germs.  When  the  room  has  been  thoroughly  prepared 
and  properly  taken  care  of  during  its  occupancy  its  purification  is 
very  simple.  First,  all  clothing  and  bedding  must  be  disinfected, 
and  the  most  efficient  and  useful  agent  in  so  doing  b  heat.  In  cities, 
in  quarantine  stations,  and  other  places  where  proper  apparatus  is 
forthcoming,  all  articles  of  the  character  spoken  of  should  be  exposed 


to  the  prolonged  effect  of  hot  steam  in  closed  chambera.  When  this 
is  not  possible,  whatever  can  be  boiled  without  injury  should  be 
boiled  for  at  least  forty  minutes.  Such  articles  as  cannot  be  boiled 
may  be  immersed  in  a  1 :1000  solution  of  corrosive  sublimate  over  night, 
or  preferably  in  a  two-per-cent.  formaldehyde  solution,  and  then 
thoroughly  washed.  To  those  articles  of  clothing  or  bedding  to  which 
none  of  these  processes  are  available  without  serious  injury,  fire  should 
be  applied  if  the  infection  has  been  nt  all  severe.  All  articles  of  furni- 
ture should  be  washed  with  a  solution  of  corrosive  sublimate,  1:500, 
care  being  taken  to  see  that  the  solution  is  well  applied  to  cracks, 
joints,  etc.  Twenty-four  hours  later  the  furniture  may  be  sponged 
off  with  an  ordinary  solution  of  soap  and  water. 

In  the  further  purification  of  the  room,  it  must  be  remembered 
that  it  is  not  chiefly  the  air  which  is  to  be  purified  but  the  various 
solid  surfaces  and  bodies  on  which  germs  have  found  lodgement. 
The  best  of  the  germicides  for  (his  purpose  is  undoubtedly  formalde- 
hyde. It  is  used  in  practice  in  various  ways.  It  is  demonstrated 
that  the  moist  gas  acts  very  much  better  than  does  the  dry,  and  in 
our  opinion  the  best  method  of  applying  formaldehyde  is  by  means  of 
a  spray  or  atomizing  apparatus,  which  should  throw  a  finely  broken 
spray  all  over  the  surbases,  walls,  floors,  etc.,  so  as  to  bring  the  for- 
maldehyde in  direct  contact  with  the  infected  surfaces  in  excessive 
amount.  The  ordinary  spray  pump  used  by  fruit-growers  suffices 
for  an  impromptu  disinfection,  but  is  better  replaced  by  a  special 
atomizer  when  much  work  is  to  be  done.  The  rule  of  the  Philadel- 
phia Health  Bureau  in  regard  to  the  strength  and  amount  of  the 
solution  to  be  used  seems  to  us  correct,  A  solution  of  equal  parts  of 
water  and  of  the  official  watery  solution  of  formaldehyde  is  sprayed 
upon  all  the  surfaces  of  the  room  in  the  proportion  of  three  pints  of 
the  solution  to  one  thousand  cubic  feet  of  air  space  in  the  room. 

In  leclura-rooma,  with  ubundunt  benches,  iind  in  aonio  olhor  [Mculinr  aparl- 
riieiitb,  il  h  possible  thai  Ihid  ainountof  aolutiun  wouiri  iiol  huHivb  to  cui-er  all  sur- 
faceti.  Under  these  circuinBtanccs  BiifEcient  of  Ihc  diBinfeoting  fluid  Hhoiild  l«  used 
lo  wet  every  Biirface  in  the  room.  We  are  informed  by  Dr.  A.  C.  Abbott,  ehief  of 
the  Philadelphia  Health  Bureau,  that  they  secure  by  means  of  the  solution,  sprayed 
in  the  manner  above  related,  one  hundred  per  cent,  ot  disinfection,  that  ia  to  say 
all  test  objects  placed  in  a  room  have  their  germs  destroyed  by  it.  It  is  essential 
tliat  the  work  be  done  quickly,  and  in  very  large  rooms  several  operators  siiould 
work  at  the  same  time;  since  the  liberation  and  diffuxiun  of  the  formaldehyde  gas 
will  very  soon  drive  Iho  operators  from  the  chamber. 

By  means  of  the  formaldehyde  lamp,  or  various  vaporizers,  it  is 
possible  to  disinfect  the  apartment  without  the  direct  use  of  atomiza- 
tion.  If  the  atomizer  be  used,  one  part  of  a  satiu'ated  solution  of 
formaldehyde  may  be  added  to  four  parts  of  water,  so  as  to  make  a 
twenty-per-cent.  solution.  After  the  treated  room  has  been  shut 
twenty-four  hours  it  may  be  opened,  freely  ventilated,  and  thoroughly 
cleaned  with  abundant  use  of  fresh  water,  soap,  washing  soda, 
scrubbing-brush^  and  physical  exercise. 
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When  it  is  necessary  to  disinfect  a  room  which  has  not  been  prop- 
erly prepared  or  taken  care  of  during  a  past  illness,  the  method  of 
procedure  is  in  general  similar  to  that  just  described,  but  different 
in  some  minor  details.  All  small  articles  which  can  be  without  injury 
purified  by  heal,  either  in  the  steam-cheat  or  by  boiling,  should  be 
so  treated.  All  articles  which  cannot  be  8o  acted  upon  without 
injury  should  be,  with  the  furniture,  well  washed  with  the  corrosive 
Bublimale  solution;  or  if  the  character  of  the  articles  forbids  this, 
may  be  disinfected  with  formaldehyde.  For  this  purpose  the  articles 
must  be  taken  out  of  the  drawers  and  placed  in  position  where  thej" 
will  be  fully  exposed  in  all  their  surfaces  during  the  process.  Books 
should  be  set  upright  on  tables,  and  opened  as  widely  and  freely  as 
possible.  BO  the  leaves  hang  loose  and  separate.  Engravings  and 
paintings  may  be  freely  exposed  by  the  removal  of  the  glass-covering 
or  other  method  to  the  action  of  the  formaldehyde,  and  should  iji 
the  case  of  paintings  be  sponged  carefully  with  lukewarm  water  im- 
mediately after  being  exposed  to  the  fumes  of  the  formaldehyde. 
Ctirrosive  sublimate  is  not  to  be  used  on  metallic  articles,  or  of  those 
of  marble  or  other  lime  salt;  these  substances  are  not,  however, 
affected  by  formaldehyde.  The  cleaning  of  the  room  after 
disinfection  should  he  extremely  thorough. 

Prisons,  hospital- wards,  houses  which  have  been  inhabited  by 
lul)erculoua  patients,  and  other  edifices,  are  liable  to  become  so 
inferted  with  organisms,  eaiwcially  with  tubercular  organkms,  that 
the  processes  detailed  are  not  sufficient.  Frequently  such  buildings 
are  more  or  less  out  of  repair;  when  this  is  the  case,  all  decomposed 
wood  should  be  torn  out  and  left  out  during  the  process  of  disinfection, 
(See  below.)  Moreover,  not  rarely  in  these  buildings  the  most  rigid 
disinfection  will  fail  to  destroy  germs  which  work  their  way  into 
absorbent  walls  or  wood  surfaces  or  deep  crevices,  so  that  scraping 
off  of  the  plaster  and  tearing  out  of  the  rooms  may  be  necessary  for 
the  purification  of  the  apartment.  If  Ihe  germs  are  active,  as  are 
those  of  typhus  fever,  in  order  to  protect  the  workmen,  a  su|>erficial 
disinfection  should  precede  these  destructive  acts.  In  many  of  these 
oases  the  first  stage  of  disinfection  should  consist  of  a  free  application, 
by  means  of  mops,  of  a  four-per-cent.  solution  of  sodium  hydroxide 
to  ceilings,  walls,  surbases,  floors,  sinks,  drains.  Such  a  hot  alkaline 
solution  acta  very  decidedly  upon  the  germs  themselves  and  rapidly 
destroys  all  kinds  of  filth,  and  thereby  exposes  the  germs  to  the 
after-action  of  more  generally  recognized  germicides.  A  day  or  two 
after  the  use  of  the  soda  the  apartment  should  be  thoroughly  washed 
out  with  plain  warm  water.  When  there  are  wide  cracks  or  crevices, 
corrosive  subliniale  solution,*  1:200,  should  be  freely  used  before 
the  alkaline  solution,   which  will  decompose  and  render  innocuous 

*  Id  this,  u  in  mviy  olh«r  c3a«s  wbpTi  (hpre  lit  d^nHflr  of  oormai^'*  (niblini4l«  belna  dptom- 
pnHT-l  by  DTiGBmD  '^t  alkuine  BUbstanru.  tbe  soLuIiaD  LB  ULndo  more  efffclive  by  (Kfl  une  of  hyUro- 
chhpFii:  n^i't.  Pidlf  an  ource  of  mprcuric  chloride,  tiro  oudcci  of  htronR  hyaitwhloho  ftrid,  and 
llbi>T  EdlluiiH  uf  waTf-r.  niakp  A  very  elTfYli^'e  BolutiufL,  not  no  rawlily  'li*ni[npo(ml  bji  Ibe  iiinpit 
mercuric  cidoride. 
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any  excess  ot  the  mercuric  chloride.  Whenever  tbere  is  a  metal 
surface,  such  as  occurs  in  sinks,  drams,  pipes,  etc.,  a  live-per- 
cent, cresol  solution  is  preferable  to  the  corrosive  sublimate; 
or  a  ten-per-rent.  solution  of  formaldehyde  may  be  used.  After  the 
processes  spoken  of  have  been  carried  out,  the  final  disinfection  may 
be  made  by  mopping  out  with  large  quantities  of  the  formaldehyde 
solution;  or  in  some  uistances  chlorinated  or  formaldehyde  lime- 
wash,  as  detailed  below,  is  preferable. 

Formaldehyde  vapor  is  often  used,  but  is  less  effective  than  the 
application  in  mass  of  formaldehyde  solution  to  the  various  surfaces. 

Infected  slables  offer  problems  different  from  those  of  ordinary 
buildings;  the  tetanus  germ  exists  in  the  soil,  and  when  the  infection 
of  the  stable  is  with  this  bacillus,  the  removal  of  the  animals  to  another 
locality  and  the  torch  are  almost  the  only  resource.  The  products 
of  animal  and  vegetable  dccompositiun  are  so  abundant  about  stables 
that  corrosive  sublimate  is  of  very  little  use,  except  for  washing  off 
mangers  and  similar  objects.  Further,  in  the  ciise  of  dairy  stables, 
phenol,  chlorine,  and  other  disinfectants  which  have  strong  and  per- 
sistent odors,  cannot  well  be  employed  because  they  are  liable  to 
damage  the  milk  for  a  long  time  after  their  use.  The  first  step  in  the 
disinfection  of  a  stable  is  the  removal  and  destruction  of  all  rubbish, 
loose  boards,  and  decomposed  wood.  Then  the  absolute  cleaning-up 
of  the  stable  with  a  solution  of  sodium  carbonate.  Fluor,  walls, 
ceiling,  wood-work  of  the  stable  should  finally  be  deluged  with  lime- 
wash  containing  chlorinated  lime,  or  formaldehyde  solution.  The 
chlorinated  lime  is  cheap  and  equally  effective  with  the  formalde- 
hyde when  there  is  no  special  objection  to  its  use.  From  six  to  eight 
ounces  of  the  chlorinated  lime  may  be  added  to  each  gallon  of  lime- 
wash;  or  the  official  formaldehyde  solution  may  Ijc  nscti  in  the  jtro- 
portionof  1:30  to  1:20.  Hay.  straw,  manure,  and  the  general  refuse  of 
an  infected  stable  may  be  burned,  or  preserved  for  use  as  a  fertilizer  by 
raising  with  chlorinated  lime  and  allowing  to  stand  for  some  weeks. 

In  all  canes  oj  ditinfeHion  success  depends  upon  the  Ihorougkneas 
with  which  the  process  is  carried  out. 

The  following  table  has  been  compiled  by  H.  C.  Wood,  Jr.,  show- 
ing the  solutions  of  various  germicides  equivalent  to  a  1:2000  or  a 
1:10,000  corrosive  sublimate  solution: 


Mercury  bichloride  . .    1:2000  1:10,000 

Mercury  biniodide  ..    1:3000  1:15.0(X( 

Sih-er  nitrate 1:400  1:4000 

Chlorinuted  lime 1:100  1:1000 

Formsldehvrtc  1:30  1:130 

Lywil  1:40  1:150 

Phenol 1:30  1:100 

Creolin 1:5  1:75 

Iodine 1:500 

Salicylic  acid 1: 150 

Cupric  sulphate 1 :  200 

Thymul        1:1S0 

potafisium  pemiangansle 1 :  100 


CreoBota 1:100 

Sulpliuric  acid 1 ;  100 

Sulphurous  add .....    1 ;  50 

.S<K!iuiu  hydralo .  I :  KXI 

tjolul  inn  of  cld[>niial«d  sorlu  , .    . ,    1 :  ,'iU 

Phenol  sodique 1 :  25 

Plan's  clilorides 1:20 

Water   of   hydrogen    dioxide 

(U.  S.P.) 1:3 

Alcohol 1:3 

Listcrine pure 

Volatile  iiila pure 

Ichthyol pure 
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APPENDIX. 


APOTHECARIES'  WEIGHT-APOTHECARIES'  MEASURE. 

POKMBK1.T    OmCljU.    JN    TRK    ITMmD   HTATEfl    P  H ASM ACO  PtKl A . 


Pound, 

lb 

—     13  OuncH. 

Ounofl, 

> 

^       8  Dimohma 

S 

-^       3  8cniplH. 

BoTupla^ 

8 

-     20  Gnina. 

Oimtn, 

f- 

=•       1  Oi^n. 

Gftllcm, 

t 

— 

SPinU. 

t^t. 

O 

= 

16  Fluidouneas. 

PluiiloUDrT, 

f» 

- 

R  Fluidrachmz 

Fluidraohm, 

f5 

- 

60  Minimi. 

HLnim. 

m 

= 

1  Minim. 

WEIGHTS  AMD  MEASURES  OF  THE  METRIC  OR  FRENCH  SYSTEM. 

VOW  OFFICIAL  IN  THE  UMmH  HTATtt  FB ABU ACOFOU A- 


MEASURES  OF  LENGTH, 

Od«  Myriametr*  -  10,000  H«trH. 

Oaft  KUomctn  —     1,000  Mrlreft- 

One  Ileciomcire  -        lOO  Meirpfl. 

Ooe  DecMOiFtre  —  JO  Melns. 

Oup  metre  —  the  teii'TnillioQlh  part  of  b  quarter  of  th«  mcridioii  of  the  earth. 

Oa«  Dpcimctr^  —  Ihe  ttnth  pan  of  on«  Metre  or  0.1  M«tn^ 

Oito  Cetitimctre  —  the  hundmhh  pari  of  one  Metre^  or  0.01  Metre;  vritten  Cra. 

Oae  MillLitiFEre  —  the  thou^^andtli  pari  of  ooe  Metre,  orO.OOI  Metre:  written  Mm- 


One  Mynaframme 
Que  KiloErammfl 
One  lIcTlofrnmme 
One  Decmirainme 
One  GRAMME 
One  Derieramme 
One  CenligrHmme 
One  Milligramme 


WEIGHTS. 

10.000  <:ramme4. 
t,a)0  Grsmnm. 
100  frrammeH. 
10  OrHonraes. 
the  weight  of  a  eubie  Ontimetre  of  Wafer  al  4°  C,;   vhiien  Gm. 
the  tenth  pari  of  onr  Gramme,  or  0.1  Gramme, 
the  hundmJTh  part  of  one  Gramme,  ar  0-OJ  Grammer 
the  ihou^anilth  part  of  one  Gramme,  or  0^001  Gramme. 


MEAtil'RES  OF  CAPACITY'. 

One  MynaliiiT  —  10  cubic  McTrc:',  or  The  measure  of  10  Milliers  of  Wafer. 

One  Kilolitre  '    1  cubic  Metre,  or  the  measure  uf  1   Milher  of  Water. 

One  HeetDlim  —  100  cubje  Decimetre?,  or  the  meadure  of  1  Qiunfal  of  Waier, 

One  Decalitre  —  10  cubic  Decimelren.  or  the  measure  of  I  Myriagramme  of  Water. 

One  LITRE  -  1  cubic  Decimetre,  or  the  meMure  of  I  Kilofrramme  of  Water, 

One  Decilitre  -■  100  cubic  Centimetres,  or  the  meaaure  of  t  KecTogranime  of  Water. 

One  Centilitre  —  JO  cubic  Centimetres  or  the  meaaure  of  1  Decagramme  of  Water. 

One  MiLlirre  »  I  cubic  Centimetre,  or  (he  meanire  of  1  Gramme  of  Water- 
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^^^TO^^^B 

RELATION  OF  APOTHECARIES'  WEIGHTS  AND  MEASURES                       ^| 

TO  EACH  OTHER. 

■ 

/« 

JiMiIM  imUr  al  Me  Innptralurt  cl  60°. 

1 

One  Pound                         — 

0.7900031  Pint    '                           - 

0047.2238  Mininut.              ^^H 

Ono  Oun«                          — 

l.0&:1337U  FluiduuDDDa                 — 

505.0010  Uimou.             ^^H 

OtiB  Dnwlira                       ^ 

1.0533376  Fluidnchnu                - 

63.2003  Minima.             ^^H 

Onr  Scnlple                        — 
Onr  Gmin                           — 

^ 

31.0007  Uinitui.              ^^^| 

^ 

1.0533  MiDiDU.              ^^H 

Oqb  Gttlloii                         — 

10.l2(U>42r  Poundl                         — 

58328.8803  Cnun>.                ^^H 

One  Pin'                              - 

I.20S8178  Pound!" 

7201.1107  GnioB.               ^^H 

One  Flui'Iounoe                  " 

0.0403033  OuDot 

455.11044  liisina.               ^^H 

One  Fluiilmehm                — 

0.9403033  DruhiD                        ~ 

SO.OaiS  0  tains,               ^^H 

Oor  Minim                          — 

0.0403  Oi^n.                ^^H 

RELATION  OF  APOTHECARIES"  OR  WINE  MEASURE                           ^| 

TO  CUBIC  MEASURE. 

■ 

One  Gullun              -      231. 

Cubit  tnchcK. 

One  Fluidnwhm         - 

»JiS658  Cubic  Inch               ^^^ 

Om  PiBl                  =        28.875 

Cubic  Inchon. 

Ona  Uibim                   — 

0.00376  t^ihio  Inch.                      V 

Qua  Fluidounee      —          1.8O40S  Cublo  l&diM. 

1 

\ 

RELATION  OF  APOTHECARIES'  WEIGHTS  TO  METRICAL  WEIGHTS. 

Ff<niion  oj  Q  orain  in 

GrnittB  it,  r^uiealenl  mttrval 

tlrafhm* 

Ouncra.  and  Pi/undt  it 

Milli^am¥jtt^, 

ufif/hia . 

rqiiiiin 

'fill  Mvfrif-frf  uripAfji. 

(irmin.                     Milligmnuow. 

UnlUK                  ('«niisninitnes. 

Dnchnu 

(Jr^nunof , 

1                  J,              -                  1.013 

1             -                 0.470 

1 

3.8tT 

I                 A              -                  1079 

I              A           -              i-Mfi 

A             -                  1.349 
ft             _                  I.BIO 

Dvrjgrammv. 

:: 

-             T.77,'i 

2             -                 1.295 

Decagroniiues, 

3  -                 1.943 

4  -                 2.501 

3 

4 
5 

-  1.160 
15W 

—  1.04B 

A              -                  1.799 

S             -                 3.Z39 

a 

2.332 

A              -                  2.150 

0             -                 3.SS7 

7 

2.721 

ft              -                  2.591 

7             -                 4.535 

OunOBK. 

ft              -                  2.«9B 

g         -            e.is3 

1 

3.1I0S 

ft             -                  3.339 

0             -                 G.831 

2 

0.2200 

ft             -                  *MB 
ft             -                  4.319 
A              -                  6.39D 

10             -                 tt.47B 
12             -                 7.775 

3 

4 

0.3309 

HHitc«iaiiua». 

1.3441 

16             -                 0.798 

A 

1.5661 

ft             -                  0.479 

C,Tmaaaw. 

ll 

1.8661 

)              -                  8.009 

10             -                 1.03fl 

7 

a.lT72 

1              -                10.70a 

SO             -                 1.205 

8 

2.4883 

1              -                13.968 

31             -                 1.555 

9 

2.7993 

1              -                16.197 

25             -                 I.GIS 

10 

3.1108 

1              -                31.697 
1              -                32.396 

W             -                 1 .013 

40          -             a.5»i 

50             -                 3.230 
to            •                 3.887 

II 
Poundi. 

1 

3.4318 

8.7Sa4 

7.4948 

KilocrmnunM. 

^^_ 

3 

1.1197 
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RELATION  OF  METRICAL  WEIGHTS  TO  APOTHECARIES'  WEIGHTS. 


MMricoi 
WtieUt 

Sm« 

ApproxinalM 

UHrital 

Sxaet 

itlipnnHiirft 

•VUWobnCt 

aQuivaUnttm 

ovuivotoiXi 

iguimfeiiii  in 

in  gfaina. 

grotiu. 

in  jrajni. 

TrayWrn^Kt. 

MillicrunmBS. 

OmnAM 

. 

I 

— 

,01M 

A 

1 

— 

1S.434 

V-  IV. 

2 

H 

.0308 

A 

2 

— 

SORAR 

Sa. 

3 

_ 

M48 

A 

3 

— 

46.302 

»ii. 

4 

^ 

.oai7 

A 

4 

— 

61.736 

SL 

6 
6 

_ 

X>771 
.0926 

A 
A 

a 

6 

7 

- 

77.170 
02.604 
108.038 

Biv. 
SiH. 
SriL 

T 

~ 

.1080 

1 

8 

_ 

123.472 

sg. 

8 

~ 

.1294 

1 

e 

• 

138.S06 

»vij. 

S 

— 

.1389 

( 

Veetttniomm 

CcnlicruiuiiH. 

1 

• 

164.340 

SiiH. 

1 

- 

.1643 

A 

2 

a 

308.680 

Sv. 

■2 

» 

.3086 

t 

3 

— 

463,020 

Sviin. 

3 

=a 

.4630 

A 

4 

■• 

617.360 

Si. 

4 

^ 

.6173 

A 

S 

— 

771.701 

Bxiij. 

5 

_, 

.7717 

1 

A 

I 

6 

— 

926.041 

Siv. 

ft 

.0260 

7 

>> 

1,080.381 

Sxviij. 

isma 

1.2347 

8 

— 

1,234.721 

Sn. 

S 

- 

U 

11 

S 
HMitacmiuiiN. 

1,389.063 

9 

~ 

1.3SS0 

1 

^ 

1,643.402 

liii  »v. 

DedsnuniDei. 

2 

IB 

3.0S6.S04 

Ivj  Siij. 

I 

— 

1.S43 

11 

3 

_ 

4. 630.206 

liiSv. 

1 

— 

3.086 

3 

1 

— 

6,173.609 

Tbi  Svij. 

3 

— 

4.630 

4 

5 

— 

T,T17X>11 

tU  Jiv. 

4 

_ 

6.173 

6 

6 

_ 

9,360.413 

tlH  Svij. 

s 

■a 

7.717 

71 

7 

— 

10.B03.816 

tbi  li  Siv, 

fl 

^^ 

e.260 

0 

8 

— 

12.347.218 

tbij  li  3v. 

7 

^ 

lonra 

11 

« 

— 

I3,8aa630 

ttHJ  It, 

8 
B 

- 

12.347 
13.8M 

121 
14 

1 

16,434Ji74 

tbij.  Kviij. 

1 

- 

1S4.340.23 

lb  nvi. 
lii  Siv. 
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TABLE  OF  THE   PROPORTION  BY   MEASURE  OF  ALCOHOL  (SP.  GR. 
0.825)   CONTAINED  IN  ONE  HUNDRED  PARTS  OP 
DIFFERENT  WINES,  ETC.* 


IJu  (dusul .  ZS.41 

lloiaiii  wiDfl  (ntftuih-    -  25.12 
Mnn'Bja  [Sicily  ni»- 

ileiik]  (meu)  .. .    25.00 

!<iniocrn  IJ.) 21.10 

H«k«t  (J.) is.m 

Ton.  simngest 2S.S3 

msxn , .  S2.Ba 

wrakr^l ..    ...  19.00 

stniDKVsI  (a) 30,46 

mewi  lO.) 1B.6S 

weaknt  Id 10.80 

■Ironcsst  IJ.) 23.20 

wwJnat  U.) 20.70 

While  pon  (C.) 17.23 

Mmlfirii,  «ran*»l 2iA2 

mPSD 22.27 

H'SBkBal 19.24 

HtmnKHt  (C.I 20.35 

■trongoii  (J.I le.ro 

w«ik»t  (J.) IB.OO 

flerci»l  miideii* 21.40 

Ditto  (O .  i8.ao 

Slierry,  atronCBM. lUM 

mean IB.IT 

WUkBBt IflJE 

atnmtct  (C.) ie.St 

mMn  IC) I8.4T 

wHik»I  (C). ,  in.H 

AmoatillBdo  iV.I    .  15.18 

■■IroncHt  (J.)  ...    .  24.70 

wenkut  (J.) 16.40 


Tcneriffo ...  16.78 

Teneriffe  (C.] 16.61 

CoUm .  I9.7S 

LdAhryiiia  Chritti 10.70 

While  Conitaatia 19.78 

R«d  Cotutiuliii 18.62 

IJibon 18.64 

DiIIo(C.) 18.00 

BuoellM ...          .  IS,49 

Red  aiadain  (niun)...  20.3S 

Capo  miucBt..   ...   ...  1S.2S 

Capfr  nutdeira  (mean)    .  20.51 

Grape  wine 18.11 

Cilcavelta  (mean) 18,65 

Vidonia 10.25 

Albnaora 17.20 

ZanW 17.05 

Halaca 17.26 

While  HemillaeB 17.43 

RouaflillDn  (iDeau^. ....  18.13 

aareC  (stroogMt) 17.11 

owaa 15.10 

weaksat 12.91 

ditto  (F.) 14.73 

vin-ordinain  (C.)  .  10.42 
Ch&tBflu-Lalaur. 

1S2S  (C). .  ....  6.38 

firn-Rrawth.  18 II 

{W 0.32 

■Ironceat  (J.) 11.10 

weaknt  (J.) B.IO 

Ualmny  madeira. 10.40 

Ditto  (C). 15.80 


. .  ISJSS 

..  I&IO 

Bbitai 

..  IBM 

..  1S.H 

..  10.98 

. .   14.23 

Burf^ndy  (mean).  .. 

14.57 

stfnnjwt  (J.)  ... 

.    13.20 

Heikcat  (J.) 

..    10.10 

.    12.08 

MtrauKbtt  {J.)  ... 

.   13.00 

weskeat  (J.) 

.     a.fiO 

Nieo 

.  i*.es 

.   13M 

Tont -, 

.    13.80 

ChiuDpnaae  (mean). . 

.   12.01 

DittotF.) . 

.   12.20 

Ditto.  KroDcen  <J.)  . 

.   14.80 

•resJtei'l  <J.) 

14.10 

Red  henuilace.  . . . 

12.32 

Vin  do  Grmve  (mean) 

.    ia.37 

Frontignae  (Kiveft 

.  12.7B 

.   13M 

.  UJBS 

Tokay 

.    9M 

Rudeaheimer.  Rrat 

quaUty  (C.)... 

lO.U 

.    8.3a 

Ha[ul>acher.  Gnt 

ijualily  IC.) 

S.SS 

Catawba  (Stearoi)    . 

8  to  11 

Cidifr,  hicTwt  ftveT««p  .     D.87 
lowppl  Bvungc  . .  -  -     £-21 
Perry,  Bvermfce     of     (our 

siimplDs^  ■ .    -  -     7.3n 

MvaJ 7.32 

Ale  (Burton) a.SS 


Ale  (Ediaborshl.      ., 

0.20 

Ale  (DorclieAter).  - 

£.fiS 

BrowD  stout. 

6.80 

Londoa  potinr. .... 

4.20 

London  small  b«r. . 

t.28 

Brandy SSJB 

Rum SS.e8 

Gin - 51.00 

ScDteh  whinky HJS 

Iri»hwhi»ky E3.aa 


*  Tiie  BoalyKa  vhnae  remits  am  given  id  Ibis  tsljlo  were  oioilly  made  by  Mr.  Brands.  When 
no  mack  is  allschtil.  tbe  quotation  ia  upon  his  authority.  When  tlie  mark  (F.)  is  added.  Ilie 
analysis  wa*  made  by  Julik-FonloueUe:  (C.t,  by  Profeuor  ChristHn;  (J.),  by  Dr.  B.  B«n«  Jonea. 


INDEX    OF   DISEASES 


Abscess ; 

akohal,  to  support  syBtem  by  its  food  value,  aUo  as  heart  stimulftnt,  204 

binniuih  oxyitxloaallole ,  ^ycefm  solution  injected  into  cold  abscesaes,  307. 

borit  acid,  a  feeble  antiHeplic.  698. 

jonnaldchyde.  employed  in  tuberculous  cases,  688. 

hyiSmgen  ilioxide,  as  a  dialnfectaul  and  cleausing  agent,  662. 

indojonn,  in  luberculouH  forniH,  384. 

mcnlhnl,  a  saturated  alcoholic  solution  painted  on  superRcial  abseesscs,  682. 

ojaonic  iTcalmenl.  415. 

jiapain,  to  deslroy  surrounding  inembraneB  in  old  absceeaas,  651. 

polas/iium  permaitganalf,  as  a  ekaiiaini;  disinfcetant  when  felid  disi^harges,  660. 

ta'ii'ic  acid,  when  escessive  scerelion,  2Sfl. 

Acidity  of  Stomach ; 

ammonia,  stimulant,  promptly  acting,  too  irritating  to  be  used  in  inflammatory 

conditions,  186. 
magnfma,  antacid  and  gently  laxative,  63S. 
toda,  the  most  generally  BcrviceablB  antacid,  634. 

Acne: 

QTseitir,  valuable  alterative,  especially  in  chronic  L'aaes,  351. 

calcium  svJphide.  credited  with  peculiar  alterative  action,  694. 

ichlhyol,  supposed  to  possess  the  power  of  penetrating  the  akin  wid  exercising  a 

local  alterative  action,  396. 
wtlinf ,  powerfully  anliaeptic  but  of  doubtful  value,  378. 
oil  of  cajupul,  stimulant  and  parasiticide,  442. 
npaonic  Ircafniewt,  415. 

pliaiphorwi,  used  internuliy  in  cattes  with  poor  nutrition.  340. 
ailulion  of  mercuric  nitnUe,  caustic,  used  to  deslroy  piistulea,  614. 

Aconite  Poisoning: 

alciihat,  a  rupfilly  acting  cardiac  stimulant,  204. 

liiqUaLis,  a  powerful  stimulant  to  the  heart,  but  slowly  acting,  2;!1, 

Treatment  o/.  L>75. 

Actinomycosis ; 

patanstum  iodide,  only  drug  likely  to  be  of  eervico  intemtJly,  377. 

Addison's  Disease: 

suprarenal   capsule,   supplies   lacking  secretions,  line    must  be  contintzed    indefi- 
m'tely,  245. 

Ague: 
See  M.M-MUA. 

Alcoholism : 

opomorphirit ,  emetic  and  sedative,  495. 

niiwunirn,  (or  alcoholic  gastritis,  483. 

gold  and  sodium  rkioride.  supposed  to  exercise  a  specific  effect  on  central  ner- 

voiia  system  in  alcoholic  hnbir,  but  probably  valueless.  373, 
utrycliiiinf,  valuable  in  clironic  alcoholism,  140. 
trealmeni  uf  acule  alcoludisin,  208. 
See  also  Deuricm  Tubmens. 

Alopecia : 

nrscnic,  in  atrophic  variety,  351. 

piiocar-pine,  567. 

7U 
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Amaurosis : 

See  BuNDNsaa. 

Amblyopia : 

strychnine,  especially  useful  in  tobacco  or  alcoholic  cams,  138. 

Amenorrhcra : 

ahea,  cathartic,  tends  to  iocrease  pelvic  congestion,  enters  into  aeverai  emmena- 

gogue  combinationB,  606, 
aoial,  to  be  given  for  a  week  previoua  to  expected  menses,  580. 
clove  tea,  useful  where  menses  are  euppreaaea  by  "cold,"  48L 
eoUoH  Tool,  Btimulant  to  uterus,  598. 
diaphoretics,  of  service  in  acute  suppresaionB,  561. 
emmenagoyuai,  their  limitations  and  uses,  579 
ginger,  may  be  given  in  form  of  infusion,  482. 
oxalic  acid,  active  but  somewhat  dangerous,  686. 

•potasnvm  ■permanganate,  not  verv  valuable,  but  sometimes  of  service,  681. 
aarUonin,  has  been  recommended  in  acut«  menstrual  suppression,  640. 
sunibuJ,  useful  in  cases  associated  with  nervous  symptoms,  17> 
turpentine,  when  there  is  much  relaxation,  651. 

Ammonia  Poisoning: 

treatment,  282. 

Ammoalacal  Urine: 

See  Cybtitis. 

Aachylostomlasis : 

See  Ukcinariabis. 

Anemia: 

See  Chlorosis  and  Prrnicious  Akaiua. 

Anesthesia,  Accidents  In : 

ammonia,  rupidly  acting  lieart  stimulant,  185. 
artiliritit  respiration,  a  most  important  factor,  48. 
cardiar  maiuuiiir,  may  be  tried  in  desperate  cases,  46. 
treatment  oj,  40. 

Aneurism : 

digitaliit,  useful  where  heart  is  veiy  feeble,  but  must  be  employed  with  great 

raulLon  on  Bcrount  of  danger  ol  rupture,  229. 
gelatin,  promoleK  cijagulat ion  of  the  blood,  401. 
potassium  imtiile,  largely  employed,  but  there  ia  no  explanation  of  the  manner 

in  wliich  it  benefits,  377. 

Angina : 

See  Sore  Thkoat. 

Angina  Pectoris: 

amyl  nitrite,  vpry  prompt  and  elRcacious,  to  be  used  during  the  attack,  168. 
crythrul  tttra  nil  rate,  acts  like  nitroglycerin  but  more  lasting,  170. 

Anorexia : 

liiiters  stimulate  the  flow  of  gastric  juice,  also  probably  increase  appetite  through 

llicir  bitter  taste,  475. 
ureiinr,  a  nynihetic  bitter,  highly  lauded,  478. 
ifuinine,  urti  ii.s  u  bitter,  b\it  also  lias  effect  on  metabolism,  429. 
strychnine,  KW. 

Anthrax : 

pheiuil,  to  l>c  injerlnl  into  the  ulcer,  669. 

Aortic  Lesions: 

See  ILvDocAnniTM. 
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Aphthous  Stomatitis : 

Sit'  -•"lOMATlTie. 

Apoplexy  : 

crolon   ml,  useful  as  a  purgative   where   pnlient   t^nnot   awnjluw;    ulwi   jipIb   ub 

rpvulsaiit,  522. 
emttira,  not  useful  in  Inie  apoplexy,  hut  in    those   tonus  of   cmua    riMieaibliiig 

npopleJcy,  487. 
nilro-glycmn,  tisedil  to  avert  Ihreutened  apocdexy  hy  dilating  the  hlood-veasels, 

169. 

Arsenic  Poisoning: 

/rn-it-  liyilri/ji'lr.  this,  the  best  chemicikl  aniidot*.  nmy  be  prepared   extempo- 
raneously by  iiddiiiR  Muy  alkaU  toasolutiim  of  ferric  sulphite  or  cliloride,  32S. 
treat  merit,  35.1. 

Arteriosclerosis  : 

digiialU,  if  heart  is  wcuk,  220. 

nilri/es,  to  lower  preeatire  by  dilating  blood -veBsels,  169. 

Ascites  : 

See  Dbopsv. 

Asthenopia : 

utrychnine,  acts  ahnoAt  specifically,  139. 

Asthma ; 

:iipri}ilomatic  Treatmeiti: 

amyl  nitrite,  very  prompt  and  powerful,  used  by  inhalation  during  attack,  160. 

anasthelic»,  Nomelmies  useful  during  attack,  22. 

nirupine.  may  bo  given  hypodermically  in   large  doE*es,   prolmhly  less  usehil 

ttmii  the  buniing  belladonna,  104. 
beUddunmi ,  usfful,  eapcciuliy  to  be  burned  and  viijiorM  iuhuJed,  11)4, 
rhioTol,  occajiioiiiiQy  but  not  generally  useful,  SO. 

rhluTalloTinomiit ,  revomiuended  in  osthtna  depending  upon  <'urdiu<'  disease,  90. 
compound  arseiiiciil  paper  formida  for  a,  compound  Id  t»e  smoked,   (note)  ."iTa. 
emetics.  4S7. 
dio/iiTir,  73. 
geltemium,  173. 

gri)idel{a,  useful  aa  an  expectorant,  may  be  added  to  a  burning  powder.  576, 
heroin,  especially  useful  in  secondary  asthma,  acts  hy  lensciiing  irritability  of 

respiratory  centers,  75. 
luhtlia,  may  be  used  as  an  expectorant,  also  in  emetic  doeeu  during  paroxysms, 

nitroglycerin,  inay  be  used  hypoderniicBlly  in  the  place  of  am^  nitrite. 
Constitattoiinl  Treatment: 

ttntipyrijie,  lessens  irritability  of  nervoUH  syatem,  4&J. 

araenic,  may  he  used  either  locally  or  inlemally,  351. 

tupidoapenna ,  acts  upon  respiratory  center,  17S. 

atropine,  may  be  used  as  a  preventative  of  epasniodic  asihma,  104. 

ftjfMcinc,  similar  to  atropine  in  its  efl^cct ,  more  sedative    til. 

potawium  iodide,  one  of  the  most  valuable  drugs  known  between  the  paroxysms, 

376. 
pyramidon,  472. 

spartein,  may  he  employed  In  asthma  depending  upon  cardiac  lesions,  2S0. 
nupnireFuil  caiunilfs.  recommended  to  be  uiied  internally,  246. 

Atropine  Poisoning: 

pilocarpi'ie.  physiological  antagonist  to  atropine,  568. 
treatment  oj,  lOS. 


Belladonna  Poisoning: 

See  ATKoriNE  PoisoNiNa. 
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BnioosDess  1 

emetia,  mechanically  relieve  ^rUl  congMtiona,  487. 

ipecacuanha,  has  a  special  action  on  the  liver,  491. 

mercury,  in  the  form  of  calomel  or  blue-masB,  the  tnoet  generally  valuable  remedy 

in  actus  caaea,  515. 
niiro-kffdrochloric  acid,  of  service  especially  in  chronic  cases,  333. 
oxgall,  is  the  most  powerful  stimul^t  to  hepatic  secretion  known,  G08. 
podophyUumj  sometimes  called   "vegetable  mercury"  on  account  o/  it«  effect 

on  the  liver,  518. 
polassium  aetlaU  and  citrate,  of  service  in  chronic  bihousnesa,  538. 

Bites: 

See  Hydrophobia,  also  Snake-bites. 
Black-water  Fever; 

methylene-bii4e,  is  destructive  to  malarial  parasite,  but  not  irritant  to  the  kidney, 
439. 

Kadder,  IrrlUble: 

See  Cystitis. 

Blindness ! 

santonin,  640- 

strychnine,  especially  useful  in  toxic  cases  as  alcohol  or  tobacco,  138: 

BoUs: 

calcium  sulphide,  useful  where  successive  crops  of  boils,  694, 

infiUration  OTur^lhesia,  to  open  boila,  53. 

mejuhol,  saturated  alcoholic  solution  painted  over  area  will  sometimes  abort,  682. 

opsonic  trealTnent,  415. 

phoephorua,  as  general  tonic  and  alterative,  340. 

Bone  Diseases: 

iodine,  internally  in  scrofuloua  cases,  376. 

phenol,  injected  deeply,  669. 

phosphorus,  has  a  stimulant  action  on  growth  of  bone,  340. 

Brain  Softening: 

phosphorus,  sometimes  of  l>enefit,  340. 

Brizht's  Disease : 

aJitipi/rinc ,  464. 

apncynum,  to  eliminate  dropsical  effusions,  237. 

caffeine,  to  evacuale  dropsy,  to  be  used  only  very  cautiously  if  at  all  in  acute 

caws,  217. 
calomel,  one  of  tlit  most  powerful  diuretira  known,  530. 

diaphiirelKs,  aid  in  the  excretion  of  wuate  products  through  (he  skin,  561!. 
gallic  acUi,  to  diminish  excessive  secretion  in  chronic  interstitial  nephritis,  287. 
hypodermoclysis ,  in  acute  irritation  of  kidneys  or  suppression,  526. 
pUocarpine,  may  be  used  to  produce  sweatmg,  also  to  slimuJate  kidney  in  acute 

Hupprcssion,  567, 
potassium  bUattrate,  of  value  in  acute  ncphriiis,  539, 
sIrarUium  larinle,  claimed  to  diminish  the  amount  of  albumin,  hut  of  doubtful 

v:ilue,  .145. 
etrophanthiin,  more  stimulnnt  to  kidneys  thnn  digitalis,  241. 
taniuillyin,  in  case.'*  where  large  umonnts  of  albumin,  289. 
tkeobromiiif,  may  l>o  employed  in  Imth  acute  and  ehroiiic  ca.ni's  wlicn  secretion 

is  insiiiririent,  5:12. 
Iheoci/i,  :i  ..iyntlietic  alkaloid  of  v^ihio  in  (Irojksical  ouiies,  532. 
ikyruitl  exirarl,  4iMi. 

linrturr  ■,/  jerrir  rhinriile,  nmi:li  enijiliived  in  chronic  eases,  32S, 
Ufotcr,  ill  acute  irritations  brgc  drauglils  of  water  often  valuable,  520. 

Bronchitis,  Acute : 

ammonium  rhlorUle,  somewluit  stimulant,  use  after  secretion  is  cstablLshed,  185. 
anlimoiiy.  to  be  employed  only  in  robiwt  or  sthenic  patients,  2(30. 
apomorphine  hyilTiKhliniile ,  eiieouniges  the  establislunent  of  accretion,  495. 
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Bronchitis,  Acute  (poniimicd): 
codHne,  as  a  coiigh  sedative,  72. 
demuleentn,  617. 

cucatyplua,  used  when  Ihere  la  free  seeretioji,  442. 
h^oiiie.  a  \Ery  vuluable  cough  Bedalivc.  75. 
ipceacttaiOia,  increases  expectoration,  use  in  early  Btagea.  573. 
lirorKt,  619. 

luhelia,  of  service  when  there  is  tendency  lo  eathniatiu  spaami),  171. 
nil  of  BanJal-icnod,  in  the  latter  atAges,  555, 

opiunij  cough  sedative,  avoid  where  expectoration  is  profuse,  65. 
poWssium  cUnUe,  increases  secretion,  especially  serviceahle  in  early  stages,  573. 
sniega,  574. 

Menm  atomiser,  method  of  using,  572, 

nJphuretleii  hyiirogen,  useful  where  tree  expectoration,  ftili. 
riir,  used  only  in  advanced  atages,  576. 
Irrfhfne.  stimululing  expectorant.,  use  in  later  atagea,  575. 
Irrpin  hydrate,  of  aerviee  after  secretion  has  been  eatablisbed,  575. 
lurptiiliiii:  stupes,  act  by  counter-irritation,  550. 

Bronchitis,  Chronic; 

aimnoniai:,  577. 

ammonium  chloride,  employed  where  expectoration  is  uot  profuse,  18S, 

oracnic.  may  be  used  either  internally  or  in  form  of  cigarettes,  351. 

aaofeliaa.  of  service  in  the  aged,  17. 

oividospcrma,  to  relieve  dyspnoa,  180. 

balsam  of  Tolu.  Sil, 

tieiwiic  acul,  a  valuable  remedy,  B92. 

Buryiiiuiy  pitch,  eirtemally  as  a  counter-irritant ,  610. 

cimiHIwja.  19, 

copaiba,  in  eases  with  free  muco-purulent  expectoration,  553. 

creosote,  one  of  the  most  active  stimulaling  expectorants,  H75. 

creosoU  airbonale,  supposed  to  be  less  irritatmg  to  the  stomach   than  creosote, 

670. 
eucahjplMn,  an  active  slimulunt  expectorant,  442, 
jOTinafdfhyde _  inhalations  of,  (iSft. 
yrifuliilia,  relaxcH  spasm  of  bronchial  inusules  aiul  stimulates  mueous  menibnuieH, 

srti. 

naphihalin,  when  free  ex|>ectoration,  680. 

oii  o!  mindat-icood,  a  useful  stimulant  espectomnl,  555. 

oH  oj  turpentine,  551 , 

pkyfiistigma ,  when  there  is  weakness  of  bronchial  muw^les,  161. 

strychnine.,  as  a  Stimulant  in  the  feeble  lo  aid  exiiulaion  of  secretioii,  13fl. 

sulphuretted  hydrogen,  an  unpleasant  but  active  remedy  especialiy  where  purulent 

expectoration,  578. 
tar,  a  iiaetul  remedy  best  employed  in  form  of  syrup,  576. 
tertxne,  an  active  stimulating  expectorant,  !nb. 
terpin  hydrate,  a  very  useful  drug  in  cases  of  mild  type,  575. 
theocol.  078. 

Bronchorrhoea ; 

atomizali-iii,  as  a  means  of  applying  remedies  locally,  S72. 
gallir  aciil,  un  internal  astrinj^nt,  2ST. 

Bruises: 

arnica,  610. 

Camphur,  191. 

ichlhyol,  396. 

aaluliiiii  oj  lead  subacetale,  sedative  and  iistringent  embrocation,  294. 

vinrgar,  n  useful  external  application,  290. 

Buboes: 

chloral,  in  solution  forms  a  stimulant  and  antiseptic  wash,  80. 
phenol,  deep  injections  of,  008. 

Bubonic  Plague: 

atrum  treatment,  useful  as  prophylactic  as  well  ati  t-urativc.  412. 


Bursitis: 

^lenol,  deeply  injected,  669 

Cachexts: 

cod4iver  tril,  appears  to  have  spedGo  influence  on  nutrition,  390. 

glycerin,  628. 

Calculi: 

anasthetics,  to  alleviate  pain  and  produce  relaxation  during  passag 

atropine,  to  relieve  spaam,  104. 

benzoic  acid,  in  uric  acid  calculi,  supposed  to  check  elimination  of 

olive  ail,  probably  of  some  value  in  cholelithiasis,  022. 

piperasine,  will  not  dissolve  calculi,  S43. 

polaasiiim  acetate,  to  check  the  further  deposition  of  uric  add,  53( 

aodium  salts,  to  lessen  viscidity  of  bile  in  gall-stones,  634, 

Cancer: 

arsenir,  as  a  caustic  in  inoperable  cases^  613. 
chioml,  locally  anieethetic  and  antiseptic,  80. 
cocaine,  to  relieve  pejn,  apply  locally,  1^. 
escharotics,  onlv  to  be  used  in  inojterable  cases,  611. 
foT-rnatdekyde,  deodorant  and  germicidal,  689. 
tofio/urm,  JeHsens  pain  and  absorbs  discharge,  382, 
rneihyleTie  blue,  439. 
sotutton  of  mercuric  nitrate,  as  a  caustic,  614. 

Cancer  of  Stomach : 

bismuth  subnilrate,  to  relieve  pain  and  vomiting,  306. 
chloretone,  local  anfflsthetic,  92. 

iliaxtase,  to  digest  food  when  gastnc  secretions  fail,  660. 
malt,  650, 

Carbolic  Add  Polsonlns: 

treatTnerd,  672, 

Carbuncle : 

menthol,  paint  saturated  alcoholic  solution  over  surface  682. 

opsonic  Ireatment,  415. 

Cardiac  Disease,  Chronic : 

See  Heart  Disease. 

Curd  I  AC  Dronsv  ; 
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Catarrh  of  Air  Passages; 

bismiiik  subiiitrau,scihit,[ve  aatringent  (or  locftl  application  in  ftcute  aaea,  306. 
bemoic  aci-1,  to  be  eiven  iiifcniHlly  in  subacute  and  chronic  coses,  692. 
campharic  arid,  ftpplied  iocally,  102. 
fiaxsetd,  may  be  used  freely  in  tlie  form  of  a  decoction,  619, 

Ciacol,  as  a  srimulanl  in  dironic  cases,  677. 
Tattin,  applied  locally,  595. 
thymol  iodule,  dusted  on  the  mucous  membranes,  387- 
See  also  Brinichitis  and  Caryta. 

Catarrh  of  Bladder ; 

See  Ctbtitis. 

Catarrhal  Jaundice: 

See  jAUsnicE. 

Cerebral  Congestion: 

ealhanitx.  500. 
ergot,  589. 

Cerebral  Excitement: 

mlhartioi,  art  by  revulsion,  .500. 

potassiwn  bromide,  useful  when  condition  in  not  inflummalory.  1.5ti, 

Cerebral  Softening : 

See  Brain  HotTESixo. 

Chancres  and  Chancroids ; 

black  vmsh,  as  a  jwal  application,  370. 

Canqmiin's  paste,  contains  zinc  chloride,  6H. 

coTTosiie  Kuhli'iinte,  less  useful   ihan  solution   of  mercuric  nitrate  but  ucLively 

gemiii'idal  uud  soniewiuit  caustic,  014. 
OKkarotien,  611. 

hydrogen  dioxule.  cleansing  and  germicidal,  662. 
nilrie  acid,  ahould  be  applied  with  a  gloss  rod,  332,  615. 
red  mercUTv:  oxide,  may  be  used  in  powder  form,  370. 
resorcin,  apply  as  dusting  powder.  b85. 
aoluliaii  oj  mercuric  nilntle,  actively  caiialic,  6H. 
sulvhuric  acid,  actively  caustic,  3:jiO. 
yellow  iDQsA,  370. 

Chapped  Hands,  Lips,  or  Nipples: 

hrnmic  acid,  stimulant  and  aniiHpplic,  especially  useful  in  the  tonii  of  bonsoiii,  693. 

gh/rrrin,  626. 

tannic  acid,  to  harden  tender  nipples,  286. 

Chilblains : 

copiiihii,  653. 
creosote,  676. 

Child-birth : 
Sec  Labor. 

Chloral  Poboning: 

Irealmenl  oj,  S'2. 

Chlorosis : 

botiK  marrow,  531. 

cacodylic  nrid,  doubtful  If  it  is  of  value,  369. 

rrirorin,  620. 

copper  sviphatr,  an  old  remedy,  recently  revived  in  cases  with  amenorrhtpa,  310. 

eurpiinine,  436. 

iron,  almost  a  epecific,  326. 

Iteilhin,  probably  of  some  value  but  leus  beneficial  than  iron,  399. 

Cholelithiasis : 

See  Cauti'u. 


sidj^uTK  acid,  actively  astringent,  330. 

Chorde«: 

camjdwr,  191. 

sulphonai,  aaaerted  to  act  bb  a  aexual  sedative,  84. 

Chorea: 

afUipyrine,  has  some  effect  as  motor  sedative,  462. 

apomorphirie,  has  been  recommended  in  acute  cases,  495. 

arsenic,  one  of  the  most  generally  useful  remedies,  give  Fowler' 

increasing  doses,  3S2. 
cacodylic  acid,  an  arsenical  preparation,  359. 
Caiabar  bean,  151. 

ehloral,  to  temporarily  control  convulsions  when  violent,  79. 
cimicij'uga,  give  in  conjunctioD  witli  iron,  19. 
conium,  178. 

«U(fuiniri«,  used  like  quinine,  436. 
quinine,  efficacious  when  psitient  can  take  large  enough  quantitic 

spinal  inhibitory  center,  429. 
aruchnine,  if  any  vtdue  it  is  us  general  tonic,  138. 
suiphonal,  84. 
ginc  oxide,  309. 

Chronic  Intestinal  Atony: 

Calabar  bean,  a  stimulant  to  non-etriated  muscle  fibre,  151. 

ChyluTia : 

melhylene-bliie,  439, 

Cicatrices : 

thiosinamine,  asserted  to  have  the  power  of  absorbing  scar  tissue,  3 

Cirrhosis  of  the  Liver : 

apoq/num,  to  evacuate  effusion,  237. 

mtra-hydrorkhrie  acid,  in  early  stages  exercises  a  directly  benefic 

liver,  33;i. 
See  also  Dkoi'sv. 

Cocaine-poisoning; : 

Ireatmeni  oj,  127. 

Cocalnlsm : 

treatment  oj,  129. 
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Callc: 

niitaciilB,  in  conditions  with  hyperacid i I y,  831. 

asajelida,  in  flalulent  colic,  a  usefiJ  Bliiniilant  Ui  peristalsiB,  17. 

alropitu,  useful  in  Hpaamodit  colic,  104. 

rnjupul,  H2. 

rhlorofonn.  nnodyne  and  carminative,  fretniently  very  useful,  34. 

ether,  mildly  carminative,  29. 

ginger,  aclivtly  carmiiiBtiva,  useful  in  Satulenl  colic,  482. 

opium,  to  allay  irritation,  65, 

Colics  Pictonum  ; 

alum,  chemical  antidote  lo  lead,  alsti  claimed  to  act  ajiecifically,  '202. 
bellailimna,  probably  mosi  useful  drug  in  this  condition,  11)4. 
See  also  Lkad-Poisoninq. 

Colitis ; 

castor  oil,  purgative  and  sedative  to  inflamed  inuriUL'!  incmhrane,  522. 

roppfr  siilphiile,  opcaBionnlly  useful,  apphed  locully,  310. 

higk    cntmata,   best   treatment;    various   drugs,    aa  silver  mtrate  or    poLsHoium 

chlorate,  may  be  thus  locally  applied,  501. 
Bjojiifsiuni  mtlphjilt,  benefits  by  cleaninsr  out  ihc  cause,  510, 
silver  nitrate,  probably  Ihe  most  generally  uaeful  local  applicuHon,  317. 

Collapse : 

ammonia,  prompt  but  leraporory  heart  stimulant,  give  hj-podermi cully,  185. 
atropine,  vasO'motar  stimulant,  especially  usefiJ  in  cases  with  subnormal  teni- 

pers,tm«,  105. 
eajfetne,  Bodium  and  caffeine  beiiEoate  for  hypodermic  use,  217. 
eounler-irritanla,  003. 
iHgitalix,  powerful  but  slow,  may  be  given  hypoHermically,  230. 

X,  slow  in  its  effect,  5H9. 
,30. 
hoi  baths,  only  efficient  method  of  mainlainiiig  body  temperature,  660. 
hypodtrmadyne,  of  physiolc^ical  salt  solution  one  of  most  eflitienl  moans  of 

maintaining  the  circulation,  526. 
sodium  carbonate,  634, 
suprarenal  extract,  very  quick  but  fugaci-ous,  may  be  given  intravenously,  but  ft 

dangerous  remedy,  245. 
WarbuT^n  tincture,  436. 

Colliquative  Sweats : 
See  NioHT-swBA're, 

Coma: 

emetics,  487. 

Comedo : 

arsenic,  351, 
Condylomata : 

chromic  acid,  caustic,  615. 
nitric  ncijl,  actively  caustic,  615. 
jiliriiJ't.  mildly  caustic.  6(i9. 

Congestion  of  Brain : 
See  Cerebhal  CoNaBSTios. 

Congestion  of  Lungs: 

alritpiiie,  104. 
cnjot.  5S9. 

CoREestlon  of  Spinal  Cord: 

ergot,  589. 

Con  I  um- poisoning : 

treatment  a/,  179 
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ConlnnctlvltJs : 

alvm,  in  the  form  of  alum  curd,  astringent,  2ff2. 

bdanaphiol,  applied  locally  diasolved  in  olive  oil,  681. 

boric  acid,  one  of  the  beet  local  ap^cations,  soothing  and  antiseptic,  308. 

citrine  ointment,  in  chronic  cases,  371. 

covper  sulpfuiU,  us«d  in  the  granular  type,  310. 

ichthargan,  may  be  topically  applied  in  one  per  cent,  solution,  320. 

largin,  a  modem  silver  preparation  recommended  in  the  fonn  of  gelatin  taUets 

locaUy,  319. 
lithium,  in  gouty  cases,  643. 

protargol,  recommended  especially  in  gonorrbceal  cases,  321. 
rilver  nitrate,  a  standard  and  useful  treatment,  an  active  gennicide  and  astrb- 

gent,  316. 
aunrar&nal  extract,  powerfully  antagonizes  the  congestion,  245. 
ydlow  mercuric  oxiae,  in  chronic  cases  371. 

Constipation : 

aloes,  in  atonic  cases,  especially  when  accompanied  with  amenorrhcea,  506. 

aaa/aida,  as  stimulant  to  the  mtestinal  muscles,  especially  useful  in  the  aged,  17. 

atropine,  in  cases  due  to  spasmodic  constriction  of  the  bowel,  104. 

b^adonna,  prevents  griping  and  increases  laxative  effects  of  cathartics,  104. 

calomel,  most  valuable  drug  in  biliousness,  not  to  be  used  habitually,  515. 

aucara  eagrada,  especially  useful  in  chronic  constipation,  507. 

melor  oil,  useful  only  in  acute  cases,  S21. 

cathartics   498. 

craton  oil,  probably  most  powerful  purgative  known  used  to  revulse  or  when 
patients  refuse  to  swallow,  5Z2. 

diet,  S02. 

eiiemttia,  SCO. 

Epaom  salt,  a  prompt  and  efficient  saline,  510. 

euonymue,  520. 

magnesia,  antacid  laxative,  635. 

manna,  503. 

physoitigrrta,  stimulant  to  intestinal  muscles,  useful  in  atonic  cases,  161. 

podophyllum,  supposed  to  act  upon  the  Uver,  hence  the  name  "vegetable  mer- 
cury," 518. 

rhubarb,  used  in  debilitated  cases,  504. 

seniui,  a  very  efficient  laxative  when  soft  passages  desired,  506, 

soliitinn  of  magnesium  citrale,  useful  oil  account  of  its  agreeable  flavor,  513. 

xiriichtiine,  when  inleatinal  atony,  139. 

xulphur,  694. 

iamarind,  a  laxative  fruit,  503. 

treatment  of,  498. 

loahiK/,  iii  clironic  cases  with  hepatic  (orpor,  5M. 

Convulsions ; 

amyt   nUriie,   the  remedy  when  convulsions   must   be  controlled   immediately, 

<iuirk  and  powerful  but  fugacious,  108. 
an/Tslhelics,  when  prompt  action  desired;    chloroform  the  moxl  efficacious,  22. 
am/eliih,  in  hysterical  cases,  17. 
ramphor,  of  little  value  except  in  hysteria,  191. 
ihlomi  hylrale,  aicful  in  all  types  of  convulsions  if  severe  enough  to  threaWn  life, 

SO. 
rmelij''',  wlien  convulsions  of  gastric  origin,  487. 
iiiiiKk,  \'i. 

hromidcn,  useful  when  a  persistent  aolion  dcsircil,  15T. 
Sec  -Anil  Ei'ii.Kfsv,  Tetanus,  etc. 

Copper,  poisoning : 

(rtyi(mr/i(  oj,  31 1. 

Corneal  Ulcer: 

nlnipiiie,  rests  the  rye  by  paralyzing  nrconimoiiution,  106. 
diimine,  iiicreasea  the  lympliatic  circulation  in  the  eye,  74. 
iargin,  germicidal,  319. 
pliijimfliiinnnr,  tn  limit  the  spread  of  ijcers,  152. 
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Corpulence : 

See  Obesity, 

Corrosive  Sublimate  poisoning  : 

treatment  of,  372. 

Coryza: 

airo-piiir,  give  inWmaUy  in  acute  stage;  it  checks  exceeaire  secretion,  105, 

bistnulh  gubiiitrate,  locally  appii^,  soothing  and  protective,  306. 

rocaiiK,  conlracls  the  engoT^ed  vessels,  126, 

cubelig,  as  a  anulT  in  not  too  acute  conditions,  564. 

ijlucvTin,  locally.  61.'9, 

■ichlhyol,  a  ten  per  cent,  ointment  locally,  39fl. 

talipyrin,  472. 

Cough: 

atropine,  when  cough  is  of  spasmodic  character,  104. 

codeine,  acts  on  respiratory  center,  72. 

dionine,  73. 

ijeUeinium,  when  of  nervous  type,  173. 

heroine,  one  of  rnopt  generally  useful  cough  sedatives  known,  7.'). 

"piTim,  to  be  avoided  when  expectoration  is  proFuw,  65. 

pnixtk  iicid,  of  iitlle  value,  280. 

irealmeiU  of,  670, 

Cretinism : 

thyroid  extract,  405. 

Croup : 

eiiiPtim,  to  evacuate  membrane  or  mucus,  487. 

tiperiuranis,  571. 

yli/terin,  (S26. 

iperaruanlui,  emetic  and  expectorant,  491. 

time-vxiler.  apply  locally  by  meana  of  an  atamiier  637. 

Cystitis : 

arbutin,  alterative  diuretic,  647. 

benioie  aciil,   valuable   luinary  antiseptic,   especially   useful   when   amrooniacal 

urine,  693, 
brntosulphiniile,  as  a  urinary  antiseptic,  627, 
belol,  antiseptic,  881. 

borif  nciil,  antiseptic,  inay  be  given  by  mouth  or  used  to  wash  out  bladder,  698. 
bucku.  acts  as  sedative  to  inflamed  mucous  membrane,  546 
ciimpluirir  odd,  192. 
copaiba.  In  chronic  cases,  553, 

paiseed,  infusion,  sedative  to  mucous  membrane,  useful  in  acute  cases,  618. 
griniielia,  577. 

quaiacol,  urinary  antiseptic,  677. 
liexamelhylenamine.,  one  of  the  best  urinary  disinfectants,  supposed  to  liberate 

formaldehyde  in  the  bladder,  557. 
hippuTole  of  time  and  lilhia,  (note)  691. 
iodine.  378. 

jUMpfr,  in  chronic  cases,  555. 
mrlhiileiie-blue,  mildly  antiseptic,  439. 
parrira,  547. 

rejiareiruil,  a  three  per  cent,  solution  employed  to  irrigate  the  blnddor,  685, 
aalicylic  acid,  rarely  used  to-day,  452. 
ativer  citrole,  as  local  application  to  bladder   319. 
tBre6ene.  stimulant  alterative  diuretic,  675. 
lerpin  hyttrnle,  575, 

Iriticum,  sedative  to  cystic  mucous  membrane,  548. 
turpentine,  in  chronic  cases,  551. 
ura  ursi,  a  valuable  sedative  alterative  diiu-etic,  547. 
wUer,  dilutes  irritating  uriue,  52G. 
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DebUtty : 

See  Nkusabthenia. 

Delirium  of  Low  Feven : 

biittera,  when  condition  is  not  due  to  eTchaustion,  603. 
ehioml,  in  early  sUgee,  79. 
valerian,  10. 

Deltrium  Tremens: 

ehioral,  to  produce  aleep,  powerflll  but  depressaDt,  79. 
eMortione,  a  very  uncertain  hypnotic,  92. 
digitalis,  to  maintain  circulation,  large  doses  well  borne,  230. 
hopi,  18. 

hjfotcirus  kydrobromide,  a  useful  hypnotic,  especially  in  combination  with  mor- 
phine, 110. 
Ttumobromaled  camphor,  of  little  value,  161. 
opium,  serviceable,  but  not  to  be  used  too  lavishly,  64. 
paraldekyde,  a  useful  somnifacient,  88. 

polassiam  bromide,  as  a  general  nerve  sedative,  not  to  {mxluce  sleep,  1S7. 
vaierian,  too  feeble,  16. 

Dermatitis : 

vinegar,  a  soothing  astringent  lotion,  290. 

Diabetes  Insipidus : 

antipyrine,  464. 

ergot,  probably  the  most  generally  useful  remedy  known,  589. 

opium,  may  be  used  in  combination  with  gallic  acid,  65. 

Diabetes  Mellltus: 

antipyrine,  464. 

arsenical  toluiion  of  liihium,  in  gouty  eases,  (note)  543. 

ergot,  may  do  good,  usuaUy  fails,  589. 

eucalyfitus,  442. 

Slycenn,  as  a  sweeteniiiK  agent  instead  of  sugar,  626. 
ydrogen  dioxide,  probably  of  nii  service,  662. 
jambvl,  in  some  cases  may  greatly  reduce  sugar,  usually  no  effect,  398. 
leeithin,  recommended  to  improve  nulrilion,  399, 

opium,  the  most  valuable  drug  in  this  condition,  use  in  large  dosei<.  65. 
piperazine,  recommended  on  scientific  grounds,  (note)  544. 
saccharin,  extraordinarily  sweet,  used  as  substitute  for  sugar,  627. 
salicylic  acid,  has  been  highly  commended,  452. 
sodium  carbonate,  634. 

Diarrhcea: 

anlaciiis,  in  cases  with  "spinach-stools,"  631. 

anii pyrin,  464. 

argcntol,  as  an  astringent  antiseptic,  319. 

aromalics,  in  diarrha?as  of  relaxation,  479 

astringents,  284, 

atropine,  in  colliquative  diarrhiias,  105, 

bismuth  and  ammonium  citrate,  differs  essentially  from  other  salts  of  bismuth, 

usefid  only  in  serous  types,  307, 
bismuth,  the  insoluble  salts  of  bismuth  are  the  most  generally  valuable  remedies 

we  have  in  diarrhceas  of  an  iiiHammatory  character,  their  action  is  sedative, 

protective  antiseptic  and  astringent,  306, 
calcium  carbonate,  in  summer  diarrhceas  when  intestines  are  acid,  637. 
camphor,  in  Bcrous  forma  of  diarrhoea,  191. 

castor  nii,  useful  to  cleanse  bowel  in  inflammatory  diarrhcea,  is  sedative,  521. 
cocaine,  120, 

copaiba,  in  chronic  cases,  553. 

copper  sulphate,  used  in  chronic  ulcerative  types,  but  is  of  little  value,  310. 
creosote,  iniestinnl  antiseptic  675, 
cresol,  antiseptic,  679. 
ergot,  in  chronic  serous  diarrhoeas  restores  tone  to  relaxed  vessels,  a  valuable 

remedy,  588. 


DlarrhoM  (Continued)! 
h(rmaioTytnn,  efficient  astringent  with  pleHaant  taate,  288. 
Hope's  camphor  mixtuxc,  a  valuable  combination  in  Beroua  diarrhteaa,  332. 
iperncuaiiha ,  in  chronic  cases,  491 
jamtml,  398. 

Imd  acetate,  cmfdoyed  io  serous  diairhtEns  combined  with  opium,  294. 
magnesia,  in  coses  with  inlcsiinal  acidity,  &35. 
tiafAiol,  a  vahmble  intestinal  antiseptic,  (381. 
nilro-Jiyiirix-hloric  ncid.  in  chronic  cased  witli  hepatic  torpor,  333. 
nitnius  acvl,  preferred  in  Hope's  ciimplior  mixture  tn  nitric  acid,  332. 
opium,  lessens  both  peristalsis  and  secretions,  to  bo  used  in  acrous,  not  in  niucotu 

iliiirrhoMs,  65, 
pheiiat,  as  an  inleeiinal  ani.iseplic,  6fl9. 

rhubarb,  cathartic  and  astringent;  of  service  in  Hummer  complaint,  £04 
goiHum  phoaphaU,  useful  in  chronic  diarrhtea  of  infants,  511. 
strychnine,  in  atonic  cnaes,  139. 
siilfAiiric  ariil,  an  active  astringent,  .'J30. 
Hi/rup  of  lime,  637. 
laiinalbin,  possesses  the  astringent  properilee  of  tannin  without  deleterious  elTecIs 

iifion  (lie  Htomach,  289. 
tannic  arid,  in  serous  types  to  check  excesaive  secretion.  2S0. 
taunojnrm,  claimed  to  combine  untisoptic   influence  of   formaldehyde  to  ustrin- 

gency  of  tannin,  290. 
tannopinc,  2S0, 

zinc  oriile,  in  chronic  caUrrlial  variolies.  308. 
tine  tulphale,  in  chronic  diarrhcea  with  ulcerations,  308.  ■ 

Digitalis  •poisoning : 

trcalmerU  'ij,  233. 

Dilatation  of  Heart: 

conivj;/un'u,  247. 
digituliir,  227. 

Diphtheria ; 

(iFWiVr.nVi,  specific,  use  ejirly  and  freely,  40S. 

bemoic  aciit.  locally  us  antiseptic,  fHI2. 

tone  acid,  S98. 

colloiilal  MitT,  used  by  inunction,  of  doubtful  value,  330. 

creoiote,  apply  locally  aa  anliseptic,  676. 

/ii/rfrncWoric  aciil,  to  destroy  membrane,  331 . 

hydrogrn  dujiide,  one  of  the  moat  uwfiil  germicides,  apply  with  swab,  662. 

jabiiTaiuii,  567. 

timt'imler,  to  dissolve  the  membrane,  (>37. 

mfrnin/.  after  antitoxin  probably  I  ho  must  valuable  inlcmal  remedy;    calomel 

may  be  diLslcd  on  diseased  surface,  367. 
papain,  to  dissolve  membrane,  6S1. 

fiht'iii'l.  germicidal,  nmy  be  iWd  in  form  of  loienge,  669. 
retrirriniil,  nlitlseplic  unil  feebly  caustic,  68.^. 
litre pCuaiccwi  antiloxin,  may  be  used  for  mixed  lafections,  411 
tincture  of  /erric  chioride,  valua  UoubtFul,  323. 

Dislocation : 

iiiiicathelicg,  22. 

Dropsy: 

npocipium,  diuretic  and  cardiac  slimulanl,  237 

liUters.  in  local  ilrupBioa,  fi03. 

raffeine,  actively  diuretic,  217. 

calomel,  a  powerful  diivetic  if  used  in  large  doses,  530. 

calhartie*,  499. 

convallaria,  is  diuretic  and  sometimea  cathartic,  247. 

diaptuirelirs,  561. 

dvptolig,  increases  urinary  secretion  by  stimulating  the  circulation,  229. 

diureticg,  527. 

tltUeria,  hydrogoguc  calhuftie,  e«pccioJly  useful  iii  renal  dropsies,  519. 
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Dropsy  (Continued): 

jaborandi,  eliiiuiiat«a  the  fluid  througb  the  akin,  567. 

jalap,  hydragogue  cath&rtic,  use  in  tne  form  of  compound  jalap  powder,  616. 

magnuium  ndphate,  eliminates  fluid  through  the  bowels,  G07. 

palamum  nitraU,  539. 

polaasiwn  bitarirate,  non-irritant  diuretic,  539. 

aeopariut,  diuretic  but  irritant  to  kidney,  630. 

tquill,  powerful  diuretic,  avoid  in  acute  Bright's  disease,  620. 

ttrophanthua,  cardiac  stimulant,  has  more  action  on  Iddneys  than  diptalis,  241. 

sugar,  544. 

iJteobromw,  useful  in  either  cardiac  or  nephritic  diopay,  532. 

theocin,  diuretic  532. 

Dyaentery : 

adomel,  internally  in  fractional  dosea  every  hour,  antiphlogistic  and  purgative, 

616. 
ctMtor  oil,  purgative,  also  soothing  to  inflamed  mucous  membranei  SS2. 
oathariv^,  499. 

eocaint,  in  the  form  of  suppositories  when  irritability  of  rectum,  126. 
copaiba,  in  chronic  cases,  553. 
CTwaoU,  676. 
enemata,  a  very  important  part  of  the  treatment  of  dysentery  is  the  apphcation 

of  various  drugs  to  the  inflamed  area  by  means  of  the  high  enema,  501. 
ergot,  useful  in  chronic  cases,  588. 
flaxMtd,  to  be  used  freelv  in  form  of  decoction,  619. 
gtyeerin,  applied  locally  by  means  of  enema,  626. 
iodiM,  378. 

itxtoform,  in  the  form  of  suppositoriee  as  local  anodyne,  384. 
ipeaieuanha,  except  the  pui^tives  ipecac  in  laige  doaes  the  meet  valuaUe  drug 

which  can  be  given  by  mouth,  491. 
noT^toJ,  6S1. 

nitrous  acid,  in  chronic  dysenterv  of  hot  climates,  332. 
opium,  acts  as  antiphlogistic  and  analgesic,  66. 

polamum  chlorals,  useful  for  rectal  injections  in  chronic  eases,  541. 
potaastum  permanganate,  wash  out  colon  with  one  to  two  thousand  solution,  660. 
tilver  nitrate,  by  rectal  injection  in  chronic  cases,  317. 
tuljAtir,  seems  to  act  as  mtestinal  antiseptic,  h^hly  recommended,  6!M. 

Dysmenorrhoea : 

amyl  nifrtfe,  in  spasmodic  type,  168. 

afdipjfrine,  to  relieve  pain,  463. 

atropine,  in  spasmodic  type,  104. 

camjAor,  in  nervous  cases,  191. 

co«on-rooi|  has  stimulant  action  of  the  uterua,  598. 

kydragtinine  hydroMorate,  stimulant  to  uterus,  597. 

minimum,  681. 

Dyspepsia : 

alcohol,  often  relieves,  but  danger  of  habit,  205. 

atUacids,  curative  as  well  as  alleviating,  631. 

aaa/etida,  in  atonic  cases,  17. 

calcium  chloridt,  recommended  in  fermentative  coses,  637. 

charcoal,  as  an  absorbent  in  fermentative  dyspepsia,  652. 

enemala,  500. 

tuonymus,  as  a,  laxative,  520. 

ginger,  must  not  be  used  when  there  m  inflammation,  482. 

la/drasti»,  595. 

hydTocyjoric  arid,  as  a  digestant  nherc  inauflicient  gastric  secretion,  331. 

magnesia,  laxative  and  antacid,  635. 

naphlol,  antiseptic,  useful  where  much  fermentation,  681. 

nitric  acid,  to  replace  the  hydrochloric  acid  of  stomach,  332. 

pantreatin,  cannot  have  any  effect  as  digeatant,  649. 

pepper,  may  lie  used  in  atonic  types,  483. 

pepiiin,  used  where  gustric  seereliiin  faih,  usually  of  little  benefit,  64K. 

phyaoaligma,  in  intestinal  dyspepsia,  151. 
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Dyspepsia  (Continued)  i 
niiitT  nitrate,  valuable  aatriogent  in  true  gastritis,  especially  when  ulcer  preeent, 

317. 
Boda,  corrects  hyperacidity,  encourages  gastric  secretion,  634. 
slrychmM,  when  associate  with  atony,  139. 
fnraxacum,  397. 
lerebene,  in  flatulent  intestinal  dyspepsia,  575. 

Dyspnoea : 

aapiiloiperma,  active  respiratory  stimulant,  ISO. 
oxyramphor,  respiratory  sedative  and  cardiac  atiniulaDt,  192. 
pbysoHtygma,  when  dependeot  on  bronchitis,  151. 


Eclampsia : 

See  PrEHPBR.lL  Convulsions. 

Eczema: 

aramvc,  internally,  beneficial  in  chronic  cases,  351. 

bftanaphiol,  oily  solution,  locally  apjdied,  681. 

racodylic  aciil,  hii  arsenical  preparatiOD,  369. 

glueerin,  useful  emollient,  626. 

irhlharmn,  320. 

ichlhijol,  a  very  useful  external  applicatioo,  396. 

men(W,  to  relieve  itching,  682. 

papain,  to  destroy  thickened  skin,  651. 

reaorciiuil,  a  valuable  local  application  in  chrooic  cases,  685, 

to/t  soap.  600. 

gupmretuit  capmttr,  to  blaoch  reddened  areas  in  chronic  cases,  24S. 

tannoforni,  280. 

zinr  oxiile  irintmenl,  a  useful  astringent  apptication,  309. 

Effusion,  Pericardial: 

potassium  iodide,  aids  the  absorption  of  fluids,  377 
siiuill,  climinutefl  fluid  through  kidneys,  529. 

Effusion,  Pleural: 

aiuipijrine.,  464. 

iodofonn,  as  a  substitute  for  iodides,  382. 

pola»aium  iodide,  377. 

squill,  529. 

xugar,  diuretic,  544. 

Emesis : 

See  VoMiTiNO. 

Emphysema : 

aspidospenna,  180. 

Empyema : 

ereotoU,  locally  as  disinfectant,  676. 

ioditie,  inject  aft«r  cleaning  out  cavity,  378. 

iudoform,  in  tubereulous  casee;  ^ycerin  solution  locally  applied,  384. 

Endocarditis: 

uconiic,  when  cardiac  excitement  or  exceaaive  hypertrophy,  273. 
eamphor,  as  a  stimulant  where  immediate  danger  of  heart  failure,  191. 
convaiiaria.  much  disagreement  as  to  its  value,  247. 
dii/italis.  the  most  reCable  stimulant  and   heart  tonic  ia  all  cases  where  com- 
pensation is  lost,  228. 
mercury,  367. 

tparteiiie,  occasionaUy  of  service  as  heart  stimulant,  250. 
BUprarenal  exlrad,  vidue  very  doubtful,  246. 
See  also  Heaht  Disease. 


copper  ndphate,  310. 

demvlcenls,  soothe  the  inflammatioD,  use  in  acute  cases,  617. 

enemata,  iSOl. 

flaxteed,  uaed  aa  demulcent  in  the  form  of  &  decoction,  619. 

hydTrutit,  beneficial  especially  in  chronic  cases,  595. 

magneaium  aulphate,  a  non-irritating  cathartic,  507. 

naphtalin,  as  an  intestinal  disinfectant,  680. 

opium,  should  be  used  for  antiphlogistic  effects,  not  to  check  the 

■phenyl  salicylate,  as  inteetinal  antiseptic,  G73. 

pliyanligma,  m  chronic  cases,  151. 

reaorciml,  684. 

silver  nitrate,  317. 

slippery  elm,  demulcent,  618. 

lannalbin,  a  Eton-irritant  aatringent,  289. 

See  also  Diarrhcea. 

Enuresis ; 

See  Incontikehce  op  Urine: 

Ephemeral  Fever: 

aeomU,  273. 

EpUIdymitU: 

silver  nitrate,  painted  over  the  scrotiun,  317. 

Epilepsy : 

acetanilid,  469. 

amyl  nitrile,  in  cases  with  a  distinct  sura,  or  in  status  epilepticus 

anagthetics,  rarely  needed  except  in  status  epilepticus,  22. 

aruipyrine  efficacious  in  some  cases,  may  be  tried  in  any,  463. 

borax,  probably  of  no  value,  698. 

bromipin,  adminietered  either  hypodermically  or  by  inunction,  1 

camphor,  191. 

ehloretone,  recommended  especially  in  petit  ntal,  92. 

ergot,  increases  effect  of  bromides,  689. 

hydraatinine  kydrochlorate,  theoretically  is  strongly  indicated,  598. 

hydrobromic  acid  salia,  the  standard  remedies,  157. 

jmyiostigma,  of  very  doubtful  value,  151. 

pituitary  body,  no  good,  407. 

santonin,  640. 

silver  nitrate,  useless,  317. 

sulphomU,  87. 

line  bromide,  by  some  believed  of  service,  but  doubtful  if  of  value, 

zij[<-  oxide,  309. 
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Epithelioma: 

resorcinol,  aa  a  caustic,  685. 

Erysipelas : 

antipyrine,  to  reduce  tlie  temperature,  •162. 

atropine,  as  a  circulutory  slimulanl,  105. 

btniok  acid,  as  an  antiseptic,  692. 

boric  acid,  saturated  solution  applied  locally,  698 

creoBott,  used  in  the  form  of  an  ointment,  fi76. 

ichtkyol   396. 

iodine,  beneficial  results  from  local  application  bu<  must  not  be  used  too  freely, 

3t7. 
phenol,  deep  injections,  669. 

alreplococcua  aiilitorin,  baa  not  tuliilled  expectations,  but  may  be  tried,  410. 
linclure  of  jeiric  chloride,  specific  action  from  internal  uae,  328. 

Excorlatioas : 

gl'jcerii',  soothing  and  softening,  626, 

Exophthalmic  Goitre: 

picric  aeid,  647. 

iparleine,  to  relieve  iJie  cardiac  aymptoma.  250. 
tptenir  extract,  well  worth  trying,  407. 
ftroiihanihuii,  tu  control  the  heart  action,  241, 


Fatty  Heart: 

See  Heart  Disease. 

Faucltls: 
See  Soke  Throat. 

Favus : 

itaplilhol,  in  Ibe  form  of  a  soap,  681. 

Fecal  Accumulation : 

WncA:  draught,  u  very  efficient  remedy,  507. 
Epsum  sail,  507. 
ae^iiia.  507. 

Feet,  Sweating  of : 

See  HTPEniDROHia. 

Feet,  Tender: 

tannic  ariii.  286 

Felon : 

carbolic  acid,  injected  deeply,  669. 

tUacr  nitrate,  to  abort,  paint  linger  witli  solution  of,  319. 

Fever ; 

acctanilid,  probably  less  depressant  than  antipyrin,  469. 

acttopyrin,  coal  tar  antipyretic,  466. 

aeonUe,  useful  febrifuge  in  mild  fevers,  273. 

alcohol,  acts  as  neccflsary  food  and  cardiac  Htimulant,  203. 

ammaniu,  to  combiit  cctUapae,  1S5. 

anlipyraicn,  less  serviceable  than  cold  bath  in  severe  fever,  44S. 

aTttivyriiie,  to  lessen  fever,  462. 

mpmn,  especially  in  rheuoiatic  fever,  456. 

cardiac  dcpresmnla.  increase  heat  elimination,  2S6. 

eKtoral,  aa  a  sedative,  79. 

diaphoretict.  useful  to  break  up  some  kinds  of  fever,  661. 

dijUatit,  to  maintain  circulation,  231. 

diuretics,  water  cHpeoinllv  useful  in  febrile  conditions,  527. 

gelsemium.  as  arterial  sedative  in  sthenic  fevers,  173. 

hydrogen  dioxide,  probably  no  value,  662. 


Fissure  of  Anus : 

atropine,  to  relieve  aecompanying  Hpasm,  104. 
benzoie  add,  antiseptic  and  healing,  693. 
cocaine,  aa  a  local  anfesthetic,  128. 
iodoform,  a  valuable  local  anssthetic,  382. 

FIstuls: 

ereoaote,  678. 

Flatulence : 

aromatica,  to  Btitnulat«  ititeatinal  periBtalsis,  479. 
asaletida,  enemata  in  flatulent  constipation,  17. 
Hoffmann's  anodyne,  carminative,  29. 
^yaostiqma,  a  stimulant  to  intestinal  muscle,  ISl. 
See  also  Couc. 

Fractures : 

calcium  phosphate,  in  ununited  fractures,  336. 

aulphoTial,  to  relieve  muscular  spasm,  84. 

ih^oid  extract,  has  sometimes  proved  useful  in  delayed  union,  406. 

Frost-Bltes : 

ichlhyol,  396. 

Furuncles : 

SeeBoiu. 


OalactorrhcBa ; 

anlipyrine,  4fl4. 

belladonna,  either  internally  or  applied  locally  to  breasts,  105. 

ergot,  5SS. 

Oall-Stones : 

See  CALcnu. 

Oangrene: 

nUric  acid,  332. 

Oangrene  of  the  Lungs ; 

pAenoi,  669. 

OastralKla: 

nrwnic,  in  neuralgic  types,  352. 
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Oastric  Ulcer : 

copaiba,  us  a  Btimulant  in  chronic  and  ind-olent  ulcers,  553. 

itluhargan,  a  conibinalion  of  silver  and  ii'hthyol,  321. 

(xrthojorm,  to  letisen  pain  through  local  ancesthetic  effect,  53. 

TtaoTcinol,  a  not  generally  useful  remedy,  684. 

tilver  nUrate,  the  Ntandard  remedy,  sedative,  oBthiigeiit,  and  anlitieptic,  317 

Oastric  Uneasiness ; 
iinlaHd»,  631. 

Oastritls: 

ammonium  cldoride,  in  chronic  cases,  ISQ. 

Iritmuih,  all  ita  insoluble  salts  act   xiniilarly;    they  tire   HeUalivc,  aatriogenl  pro- 
tective, and  antiseptic,  306. 
ralcium  chloride,  637, 

demuUenU,  in  acute  inflammations  may  Ite  freely  einplriyed,  617- 
hyrtraslis,  useful  especially  in  chronic  eaaee,  514.5. 
ichthaTgan,  321. 

Ktlver  nitrate,  useful  sedative  aslringent,  317. 
See  also  DrapEPsiA. 

Qelsemlum  Poison  Img: 

Iretilnitnt  nj.  174. 

Qlands,  Galarsed: 

cod-iiver  oil,  to  improve  nutrition  in  scrofuila,  390. 

Khthyol,  applied  externally,  396. 

iodine,  used  externally  in  indolent  hypertrophy,  378. 

wdo/orm,  either  by  mouth  (3S2)  or   glycerin   solution   injected   into   tuberculous 

glands,  384. 
^tenot,  deeply  injected,  669. 
indphuraled  hme,  694. 
tkiaainamine,  especially  in  coses  with  fibrous  tissue,  398. 

aiaucoma : 

•lioninf,  used  locally  increases  the  flow  of  lymph  in  the  eye,  74. 
phyaiisligmine,  relieves  ocular  tension  by  contracting  the  pupil,  l-'i3. 
salicylic  acid,  useful  especially  in  rheumatic  cases,  452. 

aieet: 

cantharides,  a  powerful  stimulant  to  ihc  urethral  mucous  membrane,  606. 
tincture  of  femr  cMoride,  in  combination  with  cantharides,  328. 
tfirpenlira,  a  stimulant  alterative  diuretic,  5^1. 

Glycosuria : 

See  Diabetes  Melutdb. 

aoltre : 

ftuorida,  fiSg. 

iodine,  useful  in  true  goitre,  376. 

Iht/roid  exlracl.  only  in  simple  goitre,  not  in  ezophtlialmic,  406. 

Qoltre,  Exopbthalmlc : 

See  Exophthalmic  Gdithe, 

Oonorrh«a : 

acetozanc,  locally  as  antiseptic,  663. 

albar^n,  a  silver  preparation,  319. 

antimony,  internally  us  a  circulatory  depressant  and  diaphoretic,  26(1. 

argonin,  a  silver  prtparation,  320. 

benioie  acid,  internuily  as  urinary  antiseptic,  693 

betol,  given  internally,  tiSl, 

biemuth,  used  locally  in  early  stages,  306. 

copaiba,  in  (he  beginning  stages  employed  internally,  553. 

hydrastin,  locally  In  the  later  stages,  595. 

Jtitflmnfi}  liinriiif.    KA2. 


J^/drogen  dioxide,  662. 


gUvtr  aulphoixirbolaU,  319. 

terpin  hydrate,  used  internally,  575. 

zinc  acetate,  309. 

Oout: 

aitharticis,  500. 

coJcAicum,  moat  useful  in  typical  gout  (podagra),  393. 

ichthyol,  as  an  exl^nml  appucation,  396. 

Upturn,  suppoeed  to  be  depurant  and  to  iacrease  solubility  of  urates 

magneeia,  antacid  and  laxative,  635. 

ptperazine,  occasionally  useful  in  chronic  casea,  543. 

polaaaivm  iodide,  of  some  service  in  irr^ular  or  chronic  gout,  376. 

talieylaies,  used  m  combination  with  colchicutn,  451. 

sulphur,  694. 

sulphuretted  hydrogen,  in  chronic  cases,  S78. 

water,  528. 

Qranulsr  Con jtmctlvltb : 

See  CowDNcnvms. 

Qranulatlons,  Exubenunt: 

burnt  alum,  caustic  and  astringent,  616. 

cooper  sulphate,  antiseptic  astringent  and  mildly  caustic,  616. 

silver  nUrale,  caustic  and  powerfully  gennicidal,  316. 

zinc  sulphate,  616. 

Gravel : 

bemoic  acid,  probably  lessens  uric  acid  excretion,  S63. 

polassiwn  saUs,  renders  urine  alkaline,  also  lessens  formation  of  uric 

toda,  less  valuable  than  potash  salts,  634. 

Graves's  Disease; 

See  Exophthalmic  Ooitre. 

Grippe: 

See  Inpltjiwza. 

Gnmmata : 

Se«  SypHius. 

Gums,  Retrmctlon  of: 

iodine,  applied  locally  by  means  of  camel's-hair  brush,  378. 
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Headacbe: 

ammonui,  when  due  to  siek  stonmch,  632. 

ammonium  uileralc,  16. 

antaci/U,  in  gaslric  headapheB  to  correct  liyperucidity,  632. 

antij>!/nne,  promptly  m-lijig  coal-tar  anolgeaic,  46^1. 

caffeine,  especially  iieeful  In  i»njuuction  with  coal  tars,  216. 

asmjihor,  in  nervous  types,  191. 

emrticn,  iSI. 

front,  in  eongestive  headaches,  .589. 

ether,  in  hysteriiail  or  nervous  caKes,  30. 

magnesia,  aiitai'id  laxalive  in  vive-e^  with  eaalric  dialurbunces,  1135. 

phenacelin,  onp  of  tlie  mont  valuable  of  ttie  coal  lars,  ^TI . 

strychnine,  when  as3ociitt«d  wilh  opiit  alropliy,  13a. 

See  also  Migraine  and  NBUfULaiA. 

Heartburn : 
See  C-inDiALGiA. 

Heart  Disease : 

adnnvtin,  a  heart  sllmuUnt,  253. 

ajticifnum,  ads  on  the  heart  like  digitalis  but  is  more  diuretic,  237. 

caffeine,  uaelul  as  a  lemporary  stimtilanl.,  217- 

cumxillari/t,  employed  especially  wlien  dropsy,  247. 

/ligilalit,  tile  most  useful  drug  known  in  all  forms  of  prolonged  heart  failure 

is  both  stimulant  and  Ionic  to  heart  miLscte,  227. 
ntfTcur^,  as  an  antiphlogistic  in  acute  endocarditis,  367. 
Bpnrlrine,  250. 

KlTnplui nth-UK,  very  similar  to  (tigiliilis,  but.  more  prompt  and  Icsa  powerful,  241. 
stn/chninc,  especially  vuliiahle  where  muscular  weakness  or  degeneration,  139. 
KuprnreiuU  extract,  of  doubtful  utility,  246. 
See  also  Epfuor^noiTis,  ANoiN.i  Ptx-TOKia. 

Heart  Failure: 

alcohol,  promptly  acting,  rot  very  powerful,  204. 

animonin,  iniwl.  lie  given  hypodemiically  lo  have  an  effect,  185, 

amyl  nitrite,  168. 

caffeine,  useful  in  cases  not  loo  acul*,  217. 

camphor,  liypodermically  in  olive  oil,  a  very  powerful  resusoitont,  191. 

digitalis,  2:10. 

alrojJiaiilhwi,  241. 

suprarenal  eslmci,  a  dangerous  drug,  246. 

Heart,  Palpitation  of : 

convaUaria,  247, 
sparteine,  250. 

Hematemesis : 

getiilin,  increases  the  eoaeulability  of  blood,  especially  useful  in  subacute  ceaes,  401. 

Moruei's  folulian,  one  ofllie  most,  irit^tworlliy  ^Ij-ptics  in  acute  taaes,  327. 

suprarenal  extract  acta  by  cotistricting  vessels  at  bleeding  point,  245. 

tannic  aciii,  2811. 

vinegar,  useful  especially  in  emergencies — iit  qujK  efficient,  290. 

Hematuria : 

gallic  acid,  perhaps  the  most  Kencrally  useful  remedy,  2ST. 

gelatin,  believed  by  some  to  be  irrilunt  lo  kidneys,  is  probably  beneficial,  401. 

turpentine,  in  passive  hecnorrliage,  -^1. 

See  also  Black-wateh  Fever. 

Hemophilia : 

gelatin,  401. 

Hemoptysis : 

alum,  used  by  atoraiiotion,  292. 

atomization,  as  a  means  of  applying  remedies  locally  to  lungs,  572. 

cotarnine,  291. 


iieniipiVKUt- 

Urychnine,  avoid  during  early  stages,  later  useful  as  general  tonic,  1 

Hemorrbage  from  the  Bowels  : 

(til  oj  turpentine,  551. 

miprarenal  extract,  acts  locally  by  constricting  veesels,  24S. 

tannic  acid,  best  given  in  form  of  crude  plenical  rather  than  pure  I 

HemorrhaEes : 

alum,  precipitates  albumin  of  blood,  fuming  hard  coagulum,  292 

aslringentx,  284. 

cocaine,  applied  locally  powerfully  constricts  vessels,  126. 

cotarnine,  hiRhly  praised  in  both  internal  and  local  bleeding,  291. 

creosote,  useiul  omy  to  check  capillary  oozing,  S7S. 

eraor,  widely  used  but  probably  no  good,  5SS. 

gelatin,  hastens  the  clotting  of  blood,  useful  either  locally  or  intemi 

ipecacuanha,  492. 

lead  acetate,  294. 

Tnatico,  in  extenml  hemorrhages,  acts  mechanically,  SS4. 

Monad's  solution,  a.  powerful  styptic  and  astringent  when  locally  ft] 

aii  of  erigeron,  555. 

oU  of  turpentine,  551. 

mdpmric  acid,  331. 

suprarenal  extract,  locally  apiJied,  b.  very  useful  drug,  contracts 

245. 
tannic  acid,  for  local  application,  288. 

Hemorrhoids : 

aloes,  as  a  laxative,  506. 

belladonna,  as  a  local  anodyne,  106. 

cocaine,  local  anesthetic  and  constrictor  of  blood-vess^,  126. 

aibebg,  used  internally  in  chronic  types,  554. 

enemala,  500. 

glycerin,  used  as  laxative,  626. 

inliltralion  an/sstheaia,  for  operative  purposes,  64. 

iodoform,  in  Buppositories  a  very  useful  anodyne,  382. 

■potassium  chlorate,  saturated  solution  injected  into  the  rectum  a 

ment,  541. 
sulphur,  as  a  laxative,  694. 

tannic  acid,  useful  astringent  in  form  of  ointment,  286. 
tobacco,  175. 

Hepatic  Congestion  and  Torpor : 

umiiiim!iim  ihlori-lr.  -.i  useful  remcdv  in  chronic  cases,  186. 
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Hepatic  Congestion  and  Torpor  (CoiUmuedj: 

nitro-hydrocUorU:  acid,  one  ot  tlie  best  reme<liea  in  chronic  cases,  333. 
polaenum  saltg,  act  as  depuranta  by  Increasing  oxidation.  538. 
soda,  in  chronic  cases,  634. 
sodium  pkospliate,  of  value  in  chronic  cases  with  conatipaljon,  511. 

Hepatitis : 

amniiiniuin  chloride,  in  chronic  cases,  ISG. 
mercvri/,  as  nnliphlo^stic  r»lhor  than  purgative,  ^67. 

niiro-hi/firochtoric  and,  in  chronic  casce,  nuiy  be  used  internally  or  in  form  at 
bath,  333. 

Herpes: 

najihiol,  in  thp  form  of  a  .sonp,  C81 , 
galicylic  acid,  useful  in  cameiLl  herpes,  452. 

Hiccough ; 

atropine,  104. 

chloral,  acta  by  depression  ot  motor  centres,  80. 

rlher,  acts  locally  on  stomach,  also  on  nervous  centres,  30. 

musk,  claimed  to  be  almost  a  spctific,  15, 

sutphonal,  antispasmodic  effect,  84. 

Hospital  Oangrene: 

bromine,  a  very  active  caustic  and  germicidal  agent,  61G. 
nitric  acid,  actively  caustic,  332. 

Hydrocele : 

iodine,  inject  directly  into  sac,  378. 
phenol,  deep  injections  of,  069. 

Hydrocephalus ; 

pota-isium  ioilide,  377. 

Hydrophobia : 

cauitic  polask,  applied  to  bite  as  a  prophylactic,  612. 
etcharolics,  611. 

Hyperacidity : 

.See  Acidity  of  Stouaor. 

Hyperemesls : 

See  Vo-wrriNO. 

Hyperldrosis : 

arienic,  internally  in  neurotic  cases,  351. 

chalk,  applied  locally  as  a,  dcsiccant,  637. 

tannic  ocvJ,  used  in  form  of  nosh,  286. 

tannoform,  astringent  and  antiseptic  dusting  powder,  290. 

See  also  Nioht-Sweat3. 

Hyperpyrexia : 

See  Fkveb. 

Hypertrophy  of  Heart: 

aconite,  273, 

Hypochondriasis ; 

akohot,  205. 
cypripedium,  19. 

Hysteria ; 

anaatheli£».  to  check  convulaiona.  21. 
antipyriTie,  in  convulsive  cases,  462. 
amiletida,  a  useful  nerve  scdfllivc,  17. 


734  INDEX  OF  DISEASES 

Hysteria  (Coniinued)X 

bromidee,  probably  the  moat  widely  lued  remedieB,  157. 

camphor,  useful  as  s,  nerve  sedative  and  anticonviUfiaDt,  191. 

cocaine,  aa  a.  atimuUnt  and  atomschic,  126. 

conium,  178. 

crtotottj  to  check  hVBterical  vomiting,  SIS. 

ether,  given  Internally,  30. 

gold  and  sodium  chloride,  373. 

monobromated  cam-p/iar,  161. 

mtisk,  15. 

oH  of  vsormaeed,  643. 

sparteine,  250. 

sumbul,  especially  in  cases  with  uterine  disturbancee,  17. 

valerian,  a  mildly  acting  but  widely  useful  drug,  16. 

Ichthyosis : 

naphtol,  681 

Idiocy : 

thyroid  extract,  valuable  probably  only  in  myxiEdematoua  subjects,  406. 

Ileus :  * 

See  Intestinal  OseTRVcnoN. 

Impotence : 

taTpeniive,  551. 

yoAtm&tne,  useful  only  in  neurasthenic  cases,  not  in  organic,  556 

Incontinence  of  Urine: 

anti-pijrine,  in  spasmodic  casies,  463. 

atropme,  when  due  to  irritability  of  bladder,  104. 

cUoro/,  m  spasmodic  cases,  SO. 

quinine,  in  large  doses  frequently  useful,  430. 

gtrychnine,  when  due  to  nervous  relaxation,  139. 

turpentine,  in  atonic  forms,  551. 

Indigestion ; 

See  DvapEi-aiA. 

Infantile  Colic ; 

See  Couc. 

Infantile  Convulsions: 

SOC  CoNVlTlJllo.S'S.  , 

Infantile  Diarrhoea: 

See  Choleha  Im-antum. 

Inflammations : 

bdiadonna ,  locally  applied  as  anodjTie,  105. 

blister.',  useful  in  serous  and  other  internal  inflammalions,  603. 

ciirMir  iiriil,  deep  injections,  in  deep-seated  inflammalions  of  chronic  type,  669. 

tend  iii-eliilf,  sedative  astringent  embrocation,  especially  in  acute  condllions,  294. 

nirrrurtj,  chpeciully  Valuable  in  serous  inflammations,  may  lie  used  internally  or 

externally,  367. 
opium,  Mccms  to  exercise  a  spccilit-  antiphlogistic  effect,  (ii). 
■tUrcr  niimte,  applied  locally  to  inflamed  mucoiw  metnbrunes,  317. 
foiulion  of  lead  atthnrclate,  294, 
(ortar  emetic,  to  (|uiet  arterial  excilcmont  in  sthenic  inflammations,  260 

Influenza: 

aconite,  to  encourage  sweating,  27it. 

Iieliimiiiht'il,  IWl. 

pUiKurpinf,  used  t()  prodlU'c  s«i':il  will  .sometimes  al)ort,  T*u . 
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liMnlty: 

rhiordone,  used  as  a  BOtnnir&cient,  uncertain,  92. 

kijngane  hydrohromide,  acta  as  hypnotic  and  in  some  caneB  sooms  to  liavo  curative 

ellenl,  110. 
paraldehyde,  one  of  the  most  valualile  somnifoeieDla,  88. 
spUtn  extraet,  407. 
aemol,  as  a  hypnotic,  91. 
See  aUo  Ha.ni a. 

Iiuomnia: 

See  Sleeplissnbss. 

Interrnlttent  Fever: 

See  Malahia. 

Intertrigo : 

chalk,  protective  and  deaiiynnt,  037. 

iehthjol,  ^m. 

Intestlnsl  Atony : 

physoslujmn,  the  moat  useful  Btimulunl  lo  unatriped  iniucle  fibre  known,  161. 

Inteatinol  Catarrh : 

See  Enteritib. 

Intestinal  IndlEestion : 

belanaphl'il,  lo  cliceic  [ermentation ,  631. 
physoslignui,  151. 
galvl,  antiseptic,  673. 

Intestinal  Obstruction : 

alTopine.  when  due  to  in[«itiiial  npusm,  104. 
opium,  in  spasmodic  or  irritative  lypee.  65. 

Iritis  and  Irido-cyclitU : 

atTojn'ic,  lo  rest,  eye  and  prevent  adhesions,  best  tnydrialie  for  Uiis  purpose,  106. 

dionine,  increases  the  flow  r>[  lyinph  in  oye,  7-1. 

merrury,  in  cases  with  marked  lynipliat.ic  eJtudation,  31(7. 

mlicylic  aeiii,  especially  hut  Jioi  exi'lusively  useful  in  rheumatic  penfons,  452. 

mntonin,  in  ftmuiircwid  following  iritis,  640. 

Oaon-nominc,  probably  of  very  Tittle  value,  398. 

Irritable  BUdder: 

See  TSl^DDKII,  iRRITABLK. 

IrriUble  Heart: 

digUatia,  229. 

Itch: 

See  Scabies. 

Ivy-Polsontng; ; 

See  RHua-ToxiconENDHos  Poiao>rrao. 


Jaundice : 

ammnnium  cMoriiif,  in  chronic  lorpor  of  the  liver  and  catarrhal  jnundice,  186. 

rmelirs,  to  relieve  portal  congestion,  487. 

jnrreil  airmalu,  .'lOl. 

ipeeficiiii  nh^ ,  4^  1 , 

lemon~jtiice,  in  cutarrlial  jaundice,  .513. 

mercury,  prolmbly  the   most   generally  serviceable   drug  in   catarrhal   jaundice 

and  acute  hiliousness,  515. 
niirii-hfidrocMiiric  acv),  especially  valuable  in  cases  depending  on  chronic  hepatic 

torpor,  33;}. 
oxgall,  nioat  powerful  stimulant  to  hepalic  secretion  known,  508. 
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Jaundice  (Continv4d)i 
potasHvm  boUs,  depurant  and  alkaline;    useful  iu  chronic  hepatic  torpor  and 

catarrhal  jaundice,  638. 
aodium  jAoaphaie,  in  chronic  cases  with  constipation,  611, 
sodium  sails,  alkalies  of  value,  634, 

Joints,  Inflammation  of : 

blisters,  in  chronic  cases,  603. 

cautery,  604. 

cod-liver  oil,  in  tuberculous  joint  diseases,  390. 

gold  and  sodium  chloride,  377. 

ieUkyolj  especially  in  eouty  or  rheumatic  forms, 

iodine,  internally  as  alterative  (376)  or  externally  as  a  counter-irritant,  378. 

iodoform,  injected  into  the  joint  directly,  in  tuberculous  arthritis,  384. 

Keloid : 

idUhyd,  locally  apj^ied,  396. 

thionnamine,  may  be  used  either  internally  or  injected  locally,  3B8. 

thyroid  extract,  recommended  highly  for  internal  use,  403, 

Keratitis : 

atrojnru:,  to  lessen  liability  to  iritis,  106. 

dionine,  increases  lymph  flow  in  eye,  74. 

iodipin.  380. 

phwoatigmin*,  to  reduce  vascularization,  Ifi2. 

taficyiie  add,  especially,  but  not  esclusivdy,  useful  in  rheumatic  cases,  462. 

Labor: 

ana^hetics,  to  allay  the  suffering,  22. 

chioral,  to  lessen  pain  and  overcome  rigidity  of  ob,  80. 

ergot,  to  increase  Uterine  contractions,  used  only  in  later  stages,  586. 

Laryngismus  stridulus: 

anlipyrine,  463. 
atropine,  104. 
rhlnral,  HO. 
ex prctoraiUif ,  571. 

Laryneltis : 

camphor-menthol,  dissolved  in  liquid  petrolatum  and  uncd  as  spray,  (note)  682. 
cocaine,  applied  locally  as  palliative,  126. 
gelaemium,  internally  m  spasmodic  types,  173. 

{lycerin,  locally  applied  has  a  demulcent  effect,  626. 
eroine,  used  as  local  anffsthelic  in  laryngeal  tuberculiKtiK,  75. 
iehlluiTgan,  a  solution  in  glycerin  as  a,  spray,  320. 
laclie  acid,  as  a  caustic  in  tul»rclJou.s  laryngitis,  616. 
mercury,  administered  internally  as  antiphliigiHtic,  367. 
metilhol,  dissolved  in  hquid  petrolatuni  and  applied  by  atomization,  682. 
TwpAtoi,  681. 

orthoform,  a  valuable  local  aniesthetic  in  tuberculous  laryngitis,  52. 
piiocarpine,  567. 

xili'rr  nitrate,  two  per  cent,  solution  applied  locally,  316. 
xtram  atoniiirr.  a  very  useful  method  of  applying  drugs  lomlly,  572. 
suprareiuil  capsule,  245. 

Lead  PolsoninEi 

alum,  recommended  in  colica  pictonum.  2'J2. 

atropine,  mosl  valuable  remedy  for  lead  folic  known,  104. 

poln^sium  wdi/te.  to  increase  elimination  of  lead  in  chronic  poisoning,  377. 

strychnine,  of  value  in  plumbic  poliomyelitiH,  138. 

sulphuric  aciit,  chemical  antidote,  331. 

Irenlrncnl  oj  ncui(,  295. 

Irentment  oj  chronic,  301. 
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Malaria: 

ammonia,  aa  a  heart  Etimulant  in  mal&riAl  ooUapse,  185. 

amyl  nitrite,  will  abruptly  end  a  chill;  perluipB  useful  in  pemicioua  type,  168. 

arielochin,  an  almost  tastelees  eater  of  quininB.  436. 

ar»enic,  useful  especially  in  chronic  or  irregumr  malarias;  also  in  convaleooenoe 

from  acute  ague,  350. 
tJdoToform,  jaAj  M  used  to  abort  ft  chill,  34. 
ctncAiiTiinc,  simiiar  to  but  less  powerful  than  quinine,  435. 
eovnier-irrilants,  in  the  collapse  of  pernicious  malaria,  flC^. 
duiphtrrelici,  to  shorten  duration  of  paroTvsni,  561. 
euadyjilia,  frequently  of  service  when  quinine  contisindicated,  442. 
eiMutntn«,  a  tasteless  substitute  for  quinine,  436. 
gAeniitn,  173. 
mttkylen^lue,  a  Very  powerful  aDtiperiodic,  especially  valuable  where  hnmaturia, 

43S. 
piperine,  483. 

quinine,  the  standard  remedy,  beat  given  unmediately  before  paroJtysm,  430- 
mtioquinine,  437. 
Wamwg's  tinctttre,  probably  the  most  effectual  combination  known  a^ioat  the 

more  severe  types  of  the  disease,  436. 

Malarial  Neural^; 

artenic,  aa  an  adjunct  to  cinchona  alkaloids,  350. 
ipiinine,  large  doses  required  to  produce  an  effect,  431, 

Malignant  Pustule : 

eeehoTotici,  611. 

Mania: 

atropine,  when  disease  dependent  on  exhaustion,  as  puerperal  mania,  105. 

calhartica,  as  revulsants,  500. 
chloral,  for  its  somnifacient  effect,  79. 
amivm,  to  lessen  the  motor  excitement,  178. 
croton  oil,  as  a  revulsant,  522. 

hyoscine  kt/drobromale,  seems  to  have  some  curative  effect  as  well  as  general 
sedative  action,  110. 

Mania  a  Potu : 

See  Delirium  Trbueks. 

Maatitts; 

belladonna  platLer,  106. 

Masturbation : 

heroine,  claimed  to  be  a  seicual  sedative,  75. 

bromides,  the  most  generally  serviceable  sexual  sedatives  known,  158. 

Melancholia : 

alcohol,  wilt  often  relieve  symptoms,  but  great  danger  of  habit,  205. 

cocaine,  of  very  little  service,  126. 

thyroid  ertract,  may  be  tried,  but  not  Ukely  to  be  successful,  406. 

Membranous  Croup: 

SeeCnonp. 

Hiaiire'a  Disease: 

peUelierine,  646. 

Meningitis : 

cautery,  the  most  active  form  of  counter-irritation,  604. 

Menorrhagia : 
aioee,  when  constipation;  acts  as  laxative  and  tends  to  pelvic  hyperemia,  506. 
calcium  phosphate,  when  associatad  with  aniemia,  336. 
cotamine,  291. 
creoiole,  applied  locally,  670. 
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Menorrhagia  {Conlinwd): 
digilalU,  cbiimed  (o  net  as  a  etimiilftnt  to  uterine  muscles,  231. 
ergot,  perhaps  the  most  generally  efficient  remedy  known,  588. 
gelatin,  increases  coagulabilily  of  blood,  may  be  uaed  both  internally  and  locally, 

401. 
hyirastis,  595. 

kydriinlinine  hyilroehtorale,  probably  aeia  by  causing  eontraction  of  womb,  597. 
mi  of  frigfTon.  555. 

tacine,  useful  only  in  conditions  of  relaxation,  579. 

euprorenal  earaei,  given  internally,  probably  causes  uterine  contraction,  246. 
thi/rniil  exirarl,  408. 
mbunium,  581. 

Menstruation,  Suppression  of: 

See  AiiENormHirA, 

Mercurial  Ptyallsm : 

rice  PrvAuaM. 

Metritis : 

Insmulh  ori/ioclogaUnte,  employed  in  form  of  suppositaries,  307. 
cmotote,  as  u  disinfectant,  especially  in  puerperal  cases,  676. 
CTjof,  in  chronic  cases,  588. 

Metrorrhagia : 

ergot,  acts  by  stimulating  uterine  muscle,  588. 
gdatin,  increases  coagulation  of  blood,  401. 
hydrastimne  hydrochioralt,  597.  , 

MlKraine : 

acrtnpijrin,  coal-tar  analgesic,  466. 

amyl  nitrite,  in  cases  wirh  spasm  of  capillo-ry  blood-vessels,  166. 

antipyrijie,  during  paroxysm,  lo  relieve  Iieadachc,  4 (hi. 

aapirtn,  456. 

caffeine,  sometimes  promptly  relieves  headache,  at  others  bils,  216 

cannabui  indica,  used  (is  curative  between  paroxysms   117 

rorni'ie,  126. 

pjfr*ifnidon,  472. 

Mitral  Disease: 

See  He.\rt  DisuLiaK. 

Morphine-Poisoning: 

See  Opium- Poison iNU. 

Morph<ea : 
arscnie,  351, 

Multiple  Sclerosis: 

acelitniliil,  469. 

Muscarine  Poisoning : 

atropine,  counteracts  effects  of  poison  on  inhibitory  and  secretory  nerves,  lOS, 

Muscular  Rheumatism : 

See  RrjEUM.\Tift-M. 

Mush-Room  Poisoning: 

See  Muscarine  Poiso.vino. 

Myelitis : 

phoipluiruii,  an  a  reconstructive  tonic  for  nerve  centres,  340. 
sUixr  nilrate,  value  (jiiestionable,  317. 

Myocarditis : 

See  Hkart  DtSEiASB. 


inri 


Nephritis : 

See  BtuoHr'a  Disease. 

Nervous  Exhaustion : 

See  NEUftASTSENIA. 

Nervous  Vomiting ; 
See  VoMiTiNa. 

Nervousness ; 

aaaletida,  in  cases  of  hyBterical  tjrpe,  17. 

compAor,  a  very  useful  sedative,  190. 

bromides,  the  moet  reliable  eedatives  except  in  hysterical 

vaierian,  useful  in  milder  forms  of  hysteria,  16. 


157 


Neural^: 

aconiu,  api^ed  locftUy,  273. 

alcohol,  grave  danger  of  formation  of  habit,  205. 

aniipurim,  one  of  the  beat  analgesics,  463. 

araentc,  especially  but  not  exclusively  useful  in  malarial  cases,  361. 

aspirin,  of  service  in  nervous  as  well  as  rheumatic  types,  456. 

blttters,  604. 

caffeine,  very  markedly  increases  the  aiulgeaic   power  of  other 

especially  the  coal-tar  products,  216. 
cannabis  inrlva,  used  both  as  an  anodyne  and  as  a  curative,  117. 
cordon  disidphide,  employed  locally  as  a  counter-irritant,  610. 
chiorolorm,  in  the  form  of  a  liniment,  34. 
cod-liver  oil,  390. 
ether,  internally  sometimes  of  service,  30. 

P'  emtum,  used  especially  as  a  curative  agent  in  recurring  neunlgii 
rocyanic  acid,  in  neuralgia  of  the  stomach,  280. 
iodoform,  when  syphilitic  origin,  382. 

melhyleTie-bhie,  not  so  useful  as  other  aniline  derivatives,  438. 
phosphorus,  when  due  to  nervous  exhaustion,  340. 
polaasium  bromide,  very  frequently  of  service,  especially  in  com 

cafTeine,  157, 
potaesium  iodide,  in  rheumatic  or  syphilitic  cases,  376. 
pyramidon,  472. 

quinine,  especially  in  periodic  lypes,  even  if  not  malarial,  431 . 
Boloquinine,  437. 

veralrine,  used  externally  in  form  of  ointment,  but  is  a  dangerous  n 
t- .,1. .,  II ....^ 


INDEX   OF   DISEASES 


741 


Neurasthenia : 

bromipin,  a  prepanition  of  bromine,  160. 
cocaiiic.  Bs  u  uerve  slimuliLnt  and  tonic.  1^6. 
iHf/ilalix,  when  cireulalinn  is  fpehle,  230, 
euquiiiine,  as  gcoeral  Ionic,  4:iii. 

gli/cerii-phiisjihiW-n,  supposed  to  represenl   plioaplioriw  in  easily  ussimilalile   fortu, 
hul  of  unproved  value,  337. 

StH  ami  undium  chlorUh,  used  as  nervp  alt«mtive,  v»!uo  doubtful,  'iTA. 
ops.  miidly  sedative,  useful  in  nervous  unrest,  IS. 
hypoplutapkite»,  33 It. 
■paraldehyde,  ae  a  hypnotip,  88. 
jAosphonis,   increases   reconstruct ive   melaboUam   of   nerve   nentres,    frequently 

of  great  service,  339. 
tpurleine,  lo  relieve  cardiae  palpilation,  2.'50. 
utrycliriiite ,  especially  useful  in  chronic  eaac«,  138. 
Warburg's  tincture,  id  acute  nervotis  exhauaiiun,  436 

Neuritis : 

aeelDpyrin.  to  lessen  pain,  468. 

acontle,  rarely  of  value,  niay  be  used  locally,  273. 

alTopine,  in  rjtaea  with  local  musciiliir  spasm,  104, 

blislert.  the  most  generally  useful  [orni  of  coimler-irritalion,  repeal,  frequently 

as  necessary,  (i03. 
raiUtTy,  often  valuable  in  chronic  cases,  G04 
methytfne-hhie,  ijd  relieve  pain,  438. 
iolicylales,  in  rheumatic  cases,  451. 
saloquiiiine,  combination  of  quinlc  and  salicylio  acidH,  437. 

NIght-Palns,  Sypbllltic ; 

wdolorm,  382. 

Night-Sweats : 

XTic,  a  very  frequently  useful  remedy.  Ml. 
m,  to  be  employed  externally,  292. 
atropitui.  the  moat  generally  Berviceable  remedy  known,  10,5. 
campliaric  acid.  192. 

dioi'iiif:,  especially  uhc(u1  in  phtliisis,  as  it  is  also  cough  sedative,  73, 
ergal.  in  cases  with  pusaive  retuxution  of  blood-vessels,  5S8. 
gallic  acid,  287. 
miphoniU,  84, 
sulphuric  acid,  one  of  the  best  rcmedieB.  330. 

Nipples,  Sore ; 

benioic  acid,  beat  applied  in  form  of  compound  tincture  of  bencoin,  antiseptic 

and  protective,  693, 
fd'inie  aad,  for  purpose  of  hardening,  286. 

Nocturnal  Emissions: 

See  SpECtM-VTOHHHlE-l. 

Nocturnal  Enuresis: 

See  Incontlnbnce  of  Urinii. 

Nymphomania : 

bromides,  in  conjunction  with  hyoscino  most  efficacioua  remedy,  158. 

heroine,  recommended  as  sexual  sedative,  75. 

hyoKcine  hydrobromate,  has  especial  action  on  sexual  centres,  HI. 

Obesity ; 

saecluirin,  as  a  sweetening  agent  free  from,  objecliona  to  sugar,  627. 
ihynAd  eitrael,  will  reiluce   weight   temporarily   more   certainly  than   any  other 
drug,  405. 

Obstruction  of  Bowels: 

See  Intestinal  Obbthuction. 
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Onychia  Maligna : 

amotive  xublimaie,  powerfully  germiddal,  mildly  causUc,  614. 
lead  niirate,  to  be  powdered  on  inflamed  ares,  294. 

Opbthalrata : 

iodine,  used  in  scrofulous  cases,  378. 
taiicylic  acid,  in  Bympithetic  ophthalmia,  4^. 
silver  acetate,  in  ophtnalmia  neonatorum,  31B. 

(^am-ttablt : 

cocaine,  126. 
treatment  of,  71. 

Opium -PoUoalat : 

atropine,  as  reepiratory  stimulant,  105. 
caffeine,  respiratory  and  cerebral  excitant,  316. 
jMasnum  permangajiaie,  as  chemical  autidot«,  fl60. 
treatment  of,  68. 

OsmldroaU : 

tannic  acid,  286. 

OsteomalacU : 

cxJcium  photpkaU,  335. 
phoiphonu,  340. 

OtteopoKMla : 

pAotpAonu,  340. 

OUtte: 

betanafhlcl,  as  an  antiseptic,  6S1. 
TteoTcinol,  in  chronic  cases,  684. 

OtorrlUEn: 

ereotote,  as  a  disinfectant  in  fetid  types,  678. 
kydrastie,  acts  directly  on  mucous  membrane,  595. 
potaesium  permanganate,  oxidizing  diainfeclant,  660. 

Ovarian  Irritatloo: 

vibarmaa,  SSI. 

Oxalic  Acid  Dlatbeste : 

nUric  acid,  332. 

nilTo-hydToehiorie  acid,  a  specific  in  neurasthenic  oxaluria,  333. 

Oxalic- Add  Poisoning: 

treatment  oj,  686. 

Oxyurts  Vermlcularls : 

See  Seat-Wokub. 

OzKna: 

iodine,  an  alterative  stimulant,  378. 
pofossium  pennanganate,  disinfectant,  060. 

Pain: 

acetanUid,  when  pain  of  nervous  origin,  469. 

aconite,  locally  applied  in  neuralgia  and  similar  conditions,  273. 

antEethetici,  of  service  in  severe  medical  as  well  as  surgical  conditions,  21. 

nn(ipt/rin*,  in  various  nervous  pains  whether  functioiml  or  organic,  463. 

atropine,  as  local  anodyne,  106. 

rannabie  indica,  frequently  of  service  although  not  very  powerful,  117. 

chloral,  of  little  use  as  analgesic,  SO. 

rUorojorm,  externally  aa  counter-irritant,  34. 

iodolorm,  as  a  local  anteathetic,  382. 
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Pain  (Continued): 

methylene-blue,  similar  to,  generally  less  useful  than  other  aniline  derivatives,  438. 

opium,  the  most  generally  efErient  drug,  but  danger  of  habit,  54. 

phenacetin,  useful  in  nervous  pains,  especially  in  combination  with  caffeine,  471. 

Palpitation  of  Heart : 
See  He-uit,  Palpitation  of. 

Papilloma : 

rcsorcinol,  685. 

Paralysis : 

sirychnitie,  useful  only  when  depreaaant  poison  is  cauae.  138. 

Paralysis  Agitans: 

coiitum,  178. 

hyoscine,  a  U£eful  palliative.  111. 

Paraplegls,  Myelitic: 

phosphorus,  may  be  of  service,  340. 
silvtT  TiilraU,  probably  of  no  value,  317. 

Parturition : 
Sec  Labor. 

Pemptiieus : 

arsenic,  351. 

Pericardial  Effusions: 

See  EfTDBION,  PERICiRDlAL. 

Pericardltte : 

mercury,  when  eiodate  is  fibrinous,  307. 
pouusium  iodide,  in  cases  with  serous  effusion,  377. 

Peritonitis ; 

biislers,  603. 

iodolorm,  in  tuberculous  peritonitia,  384. 

mereury,  in  sthenic  forms  of  puerperal   peritonitis  or  where  fibrinous  exudate, 

367. 
opium,  very  useful  for  its  antiphlogistic  action  as  well  as  checking  intestinal 

peristalsis,  65. 
pouUirfs,  a  useful  means  of  applying  heat,  629. 
veratrum,  has  been  highly  praised,  its  lendency  to  vomit  must  be  controlled  by 

opium,  265. 

Pernicious  Anstnla: 

iron,  of  very  little  service,  326. 

Pernicious  Fever: 

See  Mai^rl\. 

Pertussis : 

See  Whoopino-Coiioh.  * 

I>etlt  Mai: 

amyl  nitrite,  as  a  diagnoatie  agent,  168. 

bromides,  leas  generally  of  service  than  in  major  epilepsy,  1S7. 

chloreloiie,  92. 

PbagedKna ; 

nitric  aeid,  as  a  caustic,  615. 

Phantom  Tumor: 

Calabar  bean,  acts  by  stimulating  intestinal  COUicles,  151. 
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Ptaaryngitls : 

suprarenal  aUToet,  to  overcome  congestion,  245. 

Phenol  •PoUon  lag : 

tnatmmt  of,  672. 

Phletmons : 

ichthargan,  ap[died  in  form  of  ointment,  320. 
phenol,  deep  injections  of  value,  669. 

Pbosph&ttc  Oravel : 

benzoic  acid,  603. 

Pbosphatuiia ; 

bentoic  aeid,  to  prevent  precipitation  of  pboapbatea  from  urinary  fermentation, 

693. 
glycero-phoephoni:  acid,  when  daily  elimination  of  phoaphonia  is  exceasive,  337. 
h^eamethyl^tatnine,  as  a  luinary  antiseptic,  6S7. 

Ptaosphorus-Polsonlac : 

htatmetU  o/,  344. 

Pbttabis ; 

aUohoi,  of  value  as  an  accessory  food  and  stimulant  to  digestion,  205. 

antipifrine,  to  control  the  fever,  462. 

orsente,  in  fibroid  or  slowly  progressing  types,  351. 

coicium  ^uuiphate,  335. 

camphoric  acid,  to  check  the  night-sweatfi,  192 

canniM*  indiea,  as  a  euthanasias,  1 17. 

canthaTidin,  (note)  605. 

cocaine,  as  a  local  application  in  irritated  throat  conditions,  126. 

codeine,  ta  check  the  cough,  72. 

codMver  oil,  of  service  on  account  of  food  value  and  perhaps  through  some  specific 

action,  388. 
creotoU,  acts  as  a  stimulant  expectorant,  675. 

creoaole  carboTiale,  asserted  to  be  less  injurious  to  the  stomach  tiian  creosote,  S7C. 
formaldehyde,  has  been  employed  by  innalation  with  doubtfid  benefit,  689. 
gallic  add,  to  lessen  the  night-sweats,  287. 
quaiaciil,  03  a  stimulant  expectorant,  677. 

heroine,  perhaps  the  most  generally  useful  cough  sedative  known,  75. 
hypophosphites,  336. 

iodine,  to  be  used  oiJy  in  very  chronic  conditions,  376, 
prunua  virginiaTui,  used  for  cough,  but  very  feeble,  478. 
rulphuretted  hydrogen,  an  active  but  unpleasant  expectorant,  S78. 
theocol,  676. 
tuberculin,  its  precise  value  aa  a  curative  agent  is  uncertain,  415. 

nies: 

See  Hemorrhoids. 

EHtyrUsIs : 

oil  of  cajuput,  442. 
resorcinot,  685. 

Pleurisy : 

atropine,  as  a  circulatory  stimulant  in  conditions  of  collapse,  105. 

blitlersj  their  counter-irritant  effect  often  of  service,  603. 

geUemiuin,  173. 

iodiJie,  in  chronic  cases  with  Kcrous  effusion,  377. 

mercury,  beneficial  in  cases  with  fibrinous  exudate,  367. 

potasirium  iodide,  when  serous  effusion  is  present,  377. 

pouliicea,  the  whole  chest  may  be  coverea,  029. 

taHcylic  acid,  recommended  as  diuretic  in  pleural  effusion,  452. 

Pleuritic  Effusions: 

Sec  Efkuwon,  Pleural, 
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Pneumonia : 

iilcnhol,  as  a  Eardiac  Btimtilatil,  203. 

O'Uipyriiie,  to  lewen  fever,  462. 

arscnk,  in  chronic  or  fibrous  pneumonia,  351. 

atropine,  as  a  circulatory  stimulant,  104. 

WtMCT-s,  603. 

camphor,  used  hypodermically  is  a  very  uneful  cardiac  Htimiilant  in  emergencies, 

191. 
cold-water  eompreiscs.  preferable  to  hot  applications  when  lemperal.ure  is  high, 

digitalw,  as  heart  stimulant,  especially  valuublo  in  later  stages,  331. 

ergol,  u?ed  in  the  early  stogea,  589, 

gtlsemiam,  173. 

guaiacot,  iised  as  antipyretic,  but  is  dangoroius,  ftTT. 

meratrj/,  367, 

murk,  o-H  u  nervoua  Hiituulant  in  ftdyiiaiuic  torni.i,  l-i. 

naphlkol,  oily  solution  dropped  into  tracheta,  UKl. 

oil  of  turperiline,  as  u  counter-irritant  application,  551. 

pluisphoms,  for  the  nerve  exhaustion  in  adynamic  ca«es,  339. 

poultices,  629. 

tartar  emeiir,  to  reduce  circulatory  excitement,  260. 

(fteofo/,  678. 

veralrum  viride,  205. 

Poisoning : 

aleohol.  OH  cardiac  Btimulant,  SO 

ammonia,  hypodermically,  as  circulatory  stimulant,  1S5. 

apomoTpliiiie,  ux  emelic,  042, 

atropine,  as  a  respiratory  and  circulatory  stimulant,  105. 

ipecacuanha,  as  an  emetic,  491, 

miatard,  a  prompt  and  efficient  but  unpleasant  emetic,  496. 

potaaaium  permanga-nale,  antidotal  to  alkoloida,  660. 

pliyaiotogieat  sail  solution,  useful  to  maintain  circulation  and  increase  elimination, 

526. 
strychnine,  probably  most  powerful  respiratory  Blimulani  known,  140. 
rinc  irulpliale,  the  most  generally  u.^efui  emetic  in  poisoning,  49U. 

Poliomyelitis,  Acute: 

See  Lnfanth^  Paraltsis. 

Polyuria : 
See  DuBETEa  iNsipnun*. 

Post-partum  Hemorrhage : 

crgol,  acts  by  tau,sing  uterine  contractions,  most  valuable  remedy  known,  587. 
ipecacuanha,  supposed  to  nftect  coagulability  of  blood,  492. 

Pregnancy : 

ealdum  phosphate,  as  a  prophylactic  against  fcetal  rickets,  336. 
cerium  oialale,  for  vomiting,  307. 
conjection  of  senna,  useful  as  a  laxative,  507. 
ipeeacuaiiiia,  for  relief  of  vomiting,  491. 

Prolapse  of  Rectum : 

atryt:hnii\e.,  139. 

Prurigo : 

hydrocyanic  acid,  a.  local  ami?siho(i('  u.'icil  to  allay  itching,  2S0. 
Tiaphtoi,  used  in  form  of  soap  as  aniiseptiu,  681. 

Pruritus : 

brveiTit,  143.  ' 

Jlycerin,  when  there  is  lack  of  sebaceous  secretions,  626. 
yrirocyanic  acid,  280. 
menthol,  a  useful  local  anwsthetiu,  681, 
lobaeco,  175. 
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Pmssic  Acid  polsoDloci 

trtatment  of,  281, 

Pseud o-membranons  Croup: 
See  Croup. 

PsorUsIs: 

arsenic,  erajAayed  intarnally,  351. 

chTyaarobin,  one  of  the  moat  efficacious  remedies  known  for  this  disease,  601. 

^ycerin,  emollient,  ie  excellent  vehicle  for  more  powerful  drugs,  626. 

iodine,  of  secondoiy  v&lue,  378. 

oil  of  oajuput,  stimulant  and  parasiticide,  442. 

phoaplujTtii,  used  internally,  ^0. 

pyragaltol,  dangerous  if  used  too  freely,  Q16. 

resorcinel,  685. 

thymol  iodide,  387. 

thyroid  extmct,  claimed  to  have  a  peculiar  alterative  effect  on  skin,  4UG. 

Psoroplitlulmla : 

citrine  ointment,  371. 

Ptyallsm : 

atrojiine,  the  most  valuable  internal  remedy  known,  105. 
tannic  acid,  used  in  solution  as  mouth  wash,  386. 

Puerperal  Convulstoas : 

amyl  mtriu,  if   used  immediately  after  labor  may  cause  post-partum  hemor- 

rha^,  168. 
awMlhetict,  22. 
eampAor,  of  little  value,  191, 

chimul,  one  of  the  moat  powerful  anticonvulsants  known,  80. 
ethyl  carbamate,  as  an  anticonvulsant,  89. 
veratntm,  265. 

Puerperal  Eclampsia: 

See  PUEBPEKAL  CONVDLSIONB. 

Puerperal  Fevers 

digitalis,  as  a  circulatory  stimulant,  231. 

nuctetn,  claimed  to  prevent  the  growth  of  septic  bacteria,  402. 
oii  of  turpentine,  may  be  used  both  internally  and  externally,  551. 
xlreptococcus  antitoxin,  resiJts  have  not  proved  encouraging,  410. 
See  also  Septicemia. 

Purpura  Hsmorrhaglca : 

gelatin,  acts  by  increasing  coagulability  of  blood,  401. 
ail  of  turpentine,  551. 

Pyemia: 

alcohol,  as  a  circulatory  and  general  stimulant,  203. 

auinine,  not  probable  that  it  exercises  any  direct  action  on  pyogenic  organisms, 

428. 
tincture  of  /erric  chloride,  328. 

Pyelitis : 

buehu,  a  mild  stimulant  to  the  urinary  mucous  membranes,  546. 

cantharideg,  actively  stimulating,  to  be  used  only  in  chronic  caseH,  605. 

copaiba,  553. 

juniper,  diuretic  and  BtimulBting,  used  in  chronic  caxes,  .55.'^ 

methyUne-blue,  doubtful  if  of  value,  4,19. 

mlicylic  add,  acts  as  urinary  antiseptic,  4S2. 

turpentine,  551 

urotropin,  urinary  antiseptic,  especially  usetiJ  in  litbcmic  patients,  557. 

um  urai,  mildly  astringent  and  diuretic,  547, 
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Pyrexto: 

See  Feveb. 

Pyrosis; 

bismuth,  antiseptic  and  sedative,  306. 

manganese  dioxide,  329. 


Quinsy : 

talicylata,  452. 

Rachitis : 

See  Rickets. 

Remtttent  Fever : 
araenic,  used  only  when  quinine  not  available,  330. 

diaphoreticx,  when  paroxysms  are  close  logether,  Ml. 

quinine,  must  be  used  in  full  dose,  430. 

Warburg'B  Itndurc,  a  very  powerful  conibiualion  containiog  quinioe,  436. 

Renal  Calculi: 

See  Calcuu. 

Retention  of  Urine: 

stTj/chnine,  when  due  to  atony  of  bladder,  139. 

Retina.  Detachment  of: 

diuniTw,  74. 

Retinitis ; 

iodipin,  380. 

Rheumatic  Neuralgia: 

aconitt.  ap^died  locally,  273, 

jxAtuxium  iixlide,  in  subacute  or  chronic  cB.ses,  370. 

talicylales,  tbe  moat  generally  aerviceable  remedy,  451. 

Rheumatism : 

aconile,  used  to  produce  sweat,  273. 

ar$eni£,  in  chronic  coses;  may  be  alternated  with  iodides,  352. 

tupirin,  a  form  of  exhibiting  salicylic  acid  much  less  likely  to  disturb  digestion, 

45G. 
Burgundy  pHeh,  as  a  mildly  counter-irritant  plaster,  610. 
carbulic  iicvi  in/cc(tons,  838. 
colAartica,  500. 

cod-liver  oil,  useful  in  chronic  types  especially  when  poor  nulrition,  390. 
colchicuntj  in  those  casea  approaching  Ihe  gouty  type,  393. 
diaphoretia,  to  prevent  muscular  rheumatism  lollowiDg  exposure,  561. 
Donovan's  xoliitum,  used  only  in  chronic  eases,  371. 
Sfuaiat,  397. 

ieluhyol,  mildly  counter-irritant  and  alterative,  396, 
iodine,  used  externally  in  chronic  cases,  377. 
ipdolonti,  internally  in  chronic  cases  us  analgesic,  376. 
■jaboraitdi,  to  produce  sweating,  5(i7. 
magneaia,  antacid  and  laxstivc,  635. 
methyUne-blue,  as  an  analgesic,  433. 
oil  of  eaiujmt,  442. 

phenocoU  hydrochloride,  472.  i 

phenol,  injected  deeply,  669. 
poUusium   nails,  antacid  and  increase  oxidation,  especially  valuable  in  acute 

ceases,  53S. 
potassium  iodide,  a  very  valuable  remedy  in  chronic  cases,  376. 
pyramidon,  in  acute  cases  to  reUcve  pain,  47S. 
quinine  salicylaU,  430. 
salicylates,  the  standard  rcmediu  in  all  forms  of  rheumatism,  451. 
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Rhenmatlsm  {Continued): 
aalipyrin,  as  an  analgesic,  472. 

aoM,  not  very  powerful  but  often  of  service  in  chronic  cases,  673. 
aalophert,  acts  much  like  Dalai,  457. 

sulphur,  as  a  laxative,  aim  aa  alterative  in  chronic  caaea,  694. 
water,  aids  eUmination  of  noxious  materials,  526. 
xanthoxylum,  398. 

Rheumatlam,  Inflammatory : 

anlipjfHne,  to  relieve  excessive  fever,  462. 

betaoic  add,  asserted  to  be  equal  to  salicylic  acid,  692. 

cimici/uga,  an  old  remedy  rarely  employed  to-day,  19 

Unum-j-uke,  513. 

phenoeoU  hydrochtoridt,  472. 

pofossium  mlla,  one  of  most  valuable  treatments;    encourages  oxidation  and 

corrects  systemic  hyperacidity,  538. 
ifuinine,  in  very  large  doHes,  efficacious  but  dangerous,  429. 
salicylic  acid,  relieves  pain  and  hyperpyrexia  and  probaUy  has  direct  curativo 

effect  on  morbid  metabolism,  451. 

RhenmatoM  Arthritis: 

arsenic,  probably  the  roost  frequently  useful  remedy  known,  352. 

potassium  iodide,  376. 

salicylic  add,  but  rarely  of  service,  451. 

Rhinitis : 

boric  dcuf,  sedative  and  anUsepIic  local  application,  698. 
camiihor-menlhal,  applied  locally  dissolved  in  Uquid  petrolstim:i.  682. 
hydraslis,  an  excellent  local  remedy  especially  in  chronic  catarrhs,  595. 
ichihargan,  actively  germicidal,  may  be  used  in  spray,  320. 
suprarenal  extract,  constricts  the  engorged  bload-vessels,  245. 
See  also  Catarbb. 

RhuB-Toxlcodendron  Poisoning: 

ItAelvx,  171. 

Rickets: 

calcivm  pluisphatfs,  nhen  there  Is  a  deficiency  of  lime  salts  in  nutriment,  335. 
eod-lirer  /lii,  a,  valuable  remedy  especially  in  poorly  nourished  subjects,  390. 
phosphoru.1,  stimulates  the  growth  of  ixtne,  U40. 

Rigidity  of  Os  Uteri : 

Ixlladoiiiia,  applied  locally,  104. 

Round -Worms : 

azedararh,  used  but  comparatively  little,  647, 

cheniipiidium,  a  useful  remedy,  643. 

oii  of  turpenline,  646, 

santonin,  one  of  the  most  active  drugs  against  this  parasite,  640. 

spigelin,  safe  and  efficient,  643. 

Salivation : 

See  Ptyalism. 

Scabies: 

gtjfcriii,  us  an  emollient  vehicle,  626. 

rt'siiri  ifi'i/.  siiiTiewlmt  aiitiacplic,  (>S5. 

guljthur,  Uie  most  frequently  employed  remedy,  694. 

Scarlet  Fever: 

alcohol,  aa  a  circulating  stimulant  for  tlu^atencd  collapse,  203. 
ammo-iiin,  rapidly  acting  cardiac  stimulant,  185. 
antip'jriiie.  to  reduce  hyperpyrexia,  462. 

u(rii;n;"',  h;i.s  no  sjiwilic  uolion,  ixn  fcimidy  Iwlievcd,  but  is  valiialile  as  a  stimulant, 
lUo. 
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Scarlet  Fever  (Coniinuf/t) : 

rap-Kijm,  SH  a  liwal  aopUfalion  for  ihe  necompanying  sorp  ihroat,  ^S.'l. 
hyilrnien  dii'ruk,  used  as  unliseplic  appliculitin  to  lIip  ihroat,  Vi6'2. 
strepCococcvn  aniiloiin,  tor  secondary  infeclLons,  espeduUy  of  throat,  411. 
urotropin,  jwobnbly  of  use  as  preventive  of  nephritiB,  557. 

Sciatica: 

acetopyrin,  as  an  analgc»iir,  AUG. 

guaiac,  529, 

iodides,  of  value  in  Bubacute  rlicumatic  caaeu,  371). 

taliiylaCra,  tbe  most  useful  remedy  in  rheumatic  caiios,  451. 

aahquiniiif,  uoaigeaic  and  antirheumatic,  437. 

Scleritis : 

iadipin,  380. 
phyaoaligmine,  152. 

Scieroderma : 

thioginamittt,  308. 

Scrofulosls : 

oU"hnl,  as  an  accessory  [ood,  'JkVi. 

calcium  phiifphatf,  3.14. 

coii  iiulpharnln ,  inlcnisl  remedy  (or  htoCuIous  glands,  6M. 

cnd-lirrr  nU,  to  improve  nutritive  condition,  .190. 

golii  and  »odium  chioride,  373, 

giJd  nxide,  373. 

iehlhalbin,  a.  derivative  of  iciithyol  suitable  tor  inlornal  li.=p,  31W. 

ioilinf,  tiaed  internal!]'  (or  glandular  enturgcmenlK.  cspcciallv  when  no  suppura- 
tion, 378. 

ptuviphoric  acid,  largely  uaed  but  of  Uttle  value,  3114. 

ij/rup  of  ffrriun  iodide,  combines  alleralivo  action  of  iodine  with  tonic  elfccf  nf 
bon,  328. 

Scurvy; 

lemon-juice,  a,  specific;   the  only  remedy  u(  vttlue,  513. 

Seat*  Worms : 

jOTCol  rnemaln.  501. 

nnpliihiliii,  given  by  injeciion,  tiSO. 

7HO*»iii,  f"*olKibly  I  he  nioal  generally  uiielul  remedy ;  "iw  in  cncina,  470 

vinegar,  290. 

Seborrhcea : 

arecriic,  inWrimllv  when  of  neunitic  origiu,  351. 
glycerin,  eKternaUy  to  soften  the  skin.  S26. 
morcin,  stimulant  and  aniiscptio,  6S5. 

Seminal  Cmlssiona: 

Sec  S!'ElUl.\TOKiUlllJl. 

Septlceemia : 

aniitoiin,  has  not  given  brilliant  results,  410, 

coUiiidjil  nilitT,  its  value  ifl  prohlpiiia(ir»l,  ;1*20. 

fnrmoldehijilc,  intravpiioUB  itijorlions  nf  mo  service,  (MK). 

irMhirgati,  used  liypf«]eniiicidly,  hui  no  positive  cvidciUT  nf  value,  '.i'3\. 

tpiiiiinc,  pcrhu|w  u^jcful  us  antipyretic,  luu  no  ax'^'^*'  action,  42». 

Serous  Diarrhtea : 
See  DuRitHisA. 

Sexual  Excitement; 

camphor,  a  feeble  sedative,  191. 
hopt,  frequently  employed  but  of  little  use,  18. 

hj/otcine  nydrooromale,  one  of  the  moat  reliable  ttedatives  katnirn  for  this  con- 
dition, 111. 
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5exaal  Excitement  (iContmved) : 

monobromated  camphor,  IRl.  * 

Cuium  brmnide,  a  very  valuable  remedy,  158. 
also  Ntmphohamu. 

Shock; 

See  CoLLAMM. 

Sick  tlcBdache: 

antacid*,  to  correct  acidity  of  atomach,  632. 

aromatic  tpirit  of  ammoma,  the  most  ^nerally  useful  antacid,  633. 

moffneaia,  laxative  and  antsdd,  63S. 

Skk  Stomacli : 

crtoaoU,  local  aiUMthetic  and  sntiaeptic,  67S. 
yaecaeuanha,  as  a  gastric  stimulaiit  in  atonic  nausea,  4S1. 
See  also  VouiriKo. 

SUver-Nltrate  Polaoniac : 

trtalment  of,  318. 

Slagoltus : 

See  HiccousH. 

SlakJnt-Spells : 

See  Stkcofk. 

SUn  Dlseues: 

aluminum  hydroxide,  mildly  astringent,  292. 

oraenic,  used  internally  in  chronic  conaittona,  351. 

chalk,  as  a  protective  and  desiccant,  637. 

ehryaaroinn,  an  excellent  stimulating  application,  eepedally  in  psoriaais,  fiOl. 

citrine  ointment,  371. 

cod4iver  oil,  used  internally  W  impro-ve  nutrition,  390. 

Donovan's  solution,  used  internally  aa  an  alterative,  371. 

giid  iodide,  373. 

ichihyol,  a  local  remedy  of  wide  applicability,  396. 

iodine,  occaaionaliy  used  as  an  antiseptic,  378. 

magnesia,  as  a.  laxative  antacid,  635 

naphiol,  aa  an  antiseptic  soap,  681. 

nitro-hydrockloric  acvl,  for  its  stomachic  effect,  333. 

oil  of  eajupul,  stimulating  and  parasiticide,  442. 

ointment  of  oxide  of  mercury,  371. 

oirUment  of  zinc  oxide,  308. 

phospharut,  inl«mally  in  various  chronic  conditions,  340. 

resoTcinol,  685. 

salicyiic  acid  454. 

sulphur,  uflea  both  internally  and  externally,  694. 

tar,  576. 

thyroid  extract,  especially  in  psoriasis  and  keloid,  406. 

vinegar,  aa  a  sedative  astringent  in  acute  inflammations,  290. 

tine  oxide,  a  widely  useful  astringent,  308. 

Sleeplessness : 

bromipin,  a  preparation  of  bromides,  160. 

bromolein,  160. 

eanruibia  irvdica,  117. 

chloral,  the  most  powerful  hypnotic  known  in  nervous  insomnia,  79. 

chloral formamid,  less  powerful  but  less  depressant  than  chloral,  90. 

eUorahse,  uncertain  in  its  effects,  91. 

ehloretone,  feeble  and  uncertain,  92. 

dormiol,  of  moderate  power  in  insomnia  of  nervous  origin,  90. 

hedonal,  sometimes  of  use  in  cases  of  not  great  severity  nor  associated  with  pain, 

90. 
hyoscine  hydnbromide,  especially  serviceable  in  insomnia  of  insanity  or  delirium, 

110. 
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Sleeplessness  (Continueirj: 

isopral,  as  aclivcly  depress&nt  &a  chloral  hydrate,  over  which  il  has  no  advan- 
tages. 90. 

opium,  cliicfly  of  value  in  ioBomiiis  due  to  pain,  64. 

paraldehyde,  a  safe  and  powerful  remedy  in  aleepleeaueaa  not  associated  with 
pain,  88. 

polaanvm  bromide,  comparatively  Tceblc  as  direct  somnifaeienl,  but.  useful  in 
cases  where  wakcfutnesa  is  cauacd  by  stimuli  from  wiilioul,  157. 

lulphonfB,  including  eulphonal  and  trional  valuable  in  nervous  iciaumiiiiLS,  84. 

tirelhan,  a  safe  and  moderately  active  remedy  in  nervous  inaoinnia,  89, 

vfro'ial,  91. 

Smallpox : 

ichikyol,  emploj^  locally  to  prevent  pitting;,  396. 
upium,  to  Hustuin  system  by  blunting  senaibililies,  65. 
ifiUmiiiamiiie,  to  cure  the  scars  after  smallpox,  398. 

Snake -poisoning : 

alcohul,  of  value  as  circulatory  atimulaat,   but  is  not  a  specific  as  eoTnetimes 

belie\-Bd,  204. 
nmninnia,  a  useful  heart  stimulant,  inject  hypodermically,  185. 
aniiloriit,  acts  specifically  in  bites  from  oerlam  varieties  ot  snakes,  41^. 
polastiuin  permanganate,  as  a  local  antidoC«;    should  be  injected  into  wound,  660, 

Sore  Nipples : 

See  Nipples,  Sobb. 

Sore  Throat : 

aeacia,  dissolved  in  the  mouth  is  very  soothing  in  acute  inflammations,  617. 

alum,  as  an  astringent,  not  fitted  for  gargle,  282. 

carbotic  acid,  In  ulcerated  or  diphtheritic  sore  throat  as  an  antiseptic,  6n0. 

ehjarine  water,  as  a  disinfcclant  gargle  in  violent  infections,  059. 

cocaine,  applied  locally  as  vasoconstrictor  and  anesthetic,  126. 

creosote,  locally  as  antiseptic,  676. 

mercury,  internally  as  anliplilogistic,  367. 

pheruit  injections,  669. 

■polosBium  chlorate,  a  very  valuable  astringent  in  not  too  acute  LDftamiQations,  &41. 

salicylaleg,  specific  in  tonsilitls  and  rheumatic  angina,  452. 

ailver  nitrate,  sedative  astringent  and  germicidal,  316- 

mimach  berries,  make  an  excellent  astringent  gargle,  2S8> 

tannic  acid,  applied  by  swab  or  as  a  gar^e,  2S6. 

thymol,  as  antiseptic,  6S3. 

Spasms : 
oeonite,  not  generally  useful,  273. 

amyl  nitrite,  a  very  powerful  and  rapidlv  actinz  but  fugacious  relaxant,  167. 
ana^lhelirs,  in  severe  hysterical  or  spinal  convuLdons,  22. 
asajetida,  when  due  to  hjisleria,  17. 

atropine,  in  local  spusms  especially  of  involuntary  muscles,  104. 
ehtoral,  in  all  forms  of  violent  generalized  connifsiniis  a  valuable  remedy,  80. 
hyoacine,  in  asthma,  whooping-cough,  and  simitar  disorders,  111. 
lobelia,  in  spasms  of  the  bronchial  muscles,  171. 
oil  of  cajuput,  recommended  in  intestinal  aposm,  442, 
ojnum,  esfiecially  in  cerebral  or  painful  spasms,  64. 
poloinum  bromide,  one  of  the  mo«t  valuable  remedi&i  in  spinal  and  epileptic 

convulsion,  157, 
nUphonal,  a  feeble  anticonvulsant,  84. 

Spennatorrhcea ; 

antipyrint;  403. 

chloral,  useful  ia  ■pasmodic  types,  SO. 

digitaliii,  asserted  to  be  actively  anaphrodieiac.  232. 

hyoicine  hydrobromide,  one  of  the  most  valuable  remedies  known,  HI. 

monobromated  camphor,  161. 

potaseium  bromide,  a  very  useful  sexual  sedative,  157. 

ttilplumal,  84. 

hirpeniine,  in  caees  with  marked  atony,  6S1. 
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Spinal  Congestion : 

erfot,  589. 

Spinal  Depression: 

giryehnine,  138. 

Spinal  Scleroses : 

goid  and  nodium  chloride,  beneficial  reaulu  have  been  claimed  for  it,  373. 
nlver  nUroie,  an  old  remedy  of  doubtful  value,  317. 

Spleen,  Enlargement  of : 

ergot,  coDtTEcts  veaseb,  useful  in  cases  of  chronic  congestion,  589. 
fotaasiwn  bromide,  in  poetwnalariat  apleeos,  15S. 

Sponcy  Qums ; 

tannic  acid,  286. 

Sprains: 

arnica,  as  a  Rtimulant  application,  6U). 

camphor,  as  a  counter-imtant,  Ifil. 

diluU  acetic  acid,  a  sedative,  astringent  lotion,  290. 

ichthyol,  396. 

lead  water,  a  frequently  eni|doye<l  Bedative  embrocation,  294. 

Status  Epileptlcus : 

amyl  nitrite,  167 

Stomach,  Diseases  of: 

See  Cancer  op  Stomach,  DrsPEPstA  Gastritis  etc. 

Stomatitis  .- 

boric  acid,  a  large  erystal  of  borax  allowed  to  diaaolve  in  the  mouth  is  an  excel- 
lent treatment,  698. 
phenol,  the  ulcers  to  be  touched  with  a  concentrated  solution  in  glycerin,  668. 
polassium  chlorate,  employed  both  an  a  mouth  wash  and  taken  internally,  541. 
muliwn  chlorate,  (note)  541. 
thymol,  useful  as  anliseplic  on  account  of  pleasant  taste,  683. 

Stricture : 

■iiiTKlhrli'-a,  in  KpuwtlliHlic  hiricture  of  trwophagus,  "JU. 

Iflliiiliiniui.  in  spiiKmodir  Btricture  of  either  iirellira  or  bowels,  104, 

thU'siiiainint,  as.sertcd  to  be  ui*ful  in  true  urethral  Htricture,  39S. 

Strychnine-Poisoning : 

amyl  iiilrilr,  luse  by  inluilation  or  hy|x>dcrmically  to  produce  immediate  relaxa- 
tion, H)8. 
bromvles,  among  tlie  mosi  valuable  remedies  we  liave,  157. 
cklfiml,  it  very  useful  spinal  deprcHaant,  80. 
phyxuitixiimi  ^ill  aolutioji,  to  aid  in  elimination  of  poison,  527. 
phfisi-.iliiimii,  a  remedy  of  only  secondary  power,  151 
tr&it"ient  of,  142. 

Suffocative  Catarrh : 

aii-morphiiir  hiiilrvchtorale,  as  un  eliiclic  to  cvaeuate  e>iudu(e,  49.5. 
trmtmiiil  "]  iispliijxia  in,  571. 

Su  I  phone -Poisoning : 

treatment  nj,  ST. 

Summer  Complaint : 

Sec  Cholera  iNFASTtrii. 

Sunburn : 

iliUilt  ncelic  acid,  a  valuable  sedative  astringent.,  290. 
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Suppressed  Menstruation : 

Sec  A.MENOnKHtEA. 

Suppression  of  Urine : 

ratomel,  one  of  the  most  powerful  diuretics  known  in  parenchymaloUB  nephritis, 

jatiorii'uli,  ^ven  in  snuil]  doses  Bomctiiaea  of  aervlrc,  5G7. 

water,  when  suppression  depemJcDt  on  ucutc  irrilation  of  kidneys,  526 

Sweating,  Excessive: 

See   HVPEHIDKOBIH. 

Sycosis: 
opaonie  ireatmenl,  415. 

Syncope : 

atcohil,  a  rapidly  acting  cardiac  atimulant,  204, 

ammonia,  irritunt  action  of  vapors  on   mucoiiH  membrane  of  noee  acts  reflexly 

as  slimulant,  185. 
ami/t  nitrite,  a  dangerous  remedy,  as  the  slightest  overdose  is  depressatit,  168. 
rlu/ilntis.  give  hypodermically  in  large  doaes,  230. 
rt'her,  ;J0. 

Synovitis : 

phmol  rlnjBrfiorni,  669 

Syphilis : 

iKrhcrix,  477. 

calrium  pluapluile.  recommended  in  syphilitic  periostitis,  hIbo  in  gumma,  336. 

cod-li]iT  oil,  m  tlie  caphexin  of  tertiary  .itagc,  390. 

copptr  sidphute.  as  adjunct  to  merciirj',  310. 

difiuor-diphmyl,  as  a  local  appLcation  to  ultoratiug  lesionB,  6.59. 

golil  and  »iidiu.m  chloride,  in  sclerosis  of  nervous  Bystem,  373. 

gold  iodide,  373. 

guaiac,  a  remedy  of  secondary  importaO'ce,  may  be  used  as  adjunct,  397. 

icl\ihislbin,  396. 

vfdijtin.  has  same  effect  as  iodides,  but  acts  more  slowly  and  persialently,  380. 

iodnlorm.  Used  internally  especially  wiien  "niglit-pains, "  382. 

ii^l,  386- 

mercunj,  especially  useful  in  early  stages,  but  a  specific  in  all  forniN,  367. 

iiilrie  acid,  332. 

nitro-hyiirochloric  arid,  to  improve  digeHtion,  333. 

potassium  iodiiie,  a  specific,  employed  most  frequently  in  Iprtiary  slage,  376. 

mrivtfiarUlu,  perliapB  of  sersice  na  adjunct,  3i)7. 

sulphur,  natural  snlphur-wulers,  recommended  in  chronic  syphilis,  694. 

thiiisinnmine,  as  a  loca!  application  in  syphilitic  skin  lesions,  30S. 

thymol  i/xliile,  as  a  dusting  powder  for  local  Icsioris,  387. 

Tapeworm : 

agmilium,  one  of  the  best  remedies  against  tapeworm,  but  is  poiBonous,  645. 

cUoTojorm,  probablv  of  little  value,  34. 

rUJiSD,  efficient  and  harmless,  645. 

ethrr,  of  only  eecondury  value,  30. 

kamobi,  6i7. 

tarye  enemtda,  501. 

oil  o/  chfnupoilium ,  an  active  anthelmiDtic,  643, 

oil  •>/  turpfnlinc,  646. 

pepn,  tlic  safest  and  one  of  the  most  powerful  ticnicides,  645. 

jxitnojrnruite,  efficient,  but  poisonous  in  overdose,  646. 

Ih'jmol,  646. 

Tetanus : 

nmyl  nilriCe,  to  allay  spasm  which  threatens  immediBte  death,  although  powep- 
[ul  too  fugncioufi  for  constant  use,  1 68. 
48 


Towlstool-PolaoiilnE : 

See  McscARiNE  Poibonino. 

Tooslllltk: 

eapaiciun,  applied  locally  with  a  swab,  483. 
guaiac,  used  internally,  397. 
ichthargan,  as  a  local  germicidal  astringent,  320. 
See  also  Sore  Thkoat. 

Toothache: 

oU  of  doves,  saturated  pledget  of  cotton  placed  in  cavity,  481. 

Torticollis : 

atropine,  injected  deeply  into  muscle,  104. 
hyosdne,  usually  &ils.  111. 

Trachoma: 

ichthargan,  320. 

Trichlnlasis ; 

picric  add,  647. 

Trismus  Nascentlum : 

Ctdabar  bean,  151. 
chlortd,  79. 
phyeoatigma,  151. 

Tuberculosis : 

arsenic,  aa  a  reconetructive  alterative  especially  in  chronic  caaee,  351 

cacodylic  acid,  a  mode  of  exhibiting  arseiiic,  3Sd. 

camphoric  acid,  for  the  relief  of  night  Bweals,  192. 

cantharidin,  (not«)  605. 

cianamic  acid,  in  pulmonary  tuberculoBJa  probaUy  useful  as  a  atii 

pectorant,  693. 
eod-liver  oil,  one  of  the  moat  valuable  drugs  known  to  improve  nutril 
colloidal  silver  320. 
dionitie,  for  relief  of  cough,  73. 
fluorojorm,  659. 

guaiacol,  as  a  stimulant  expectorant ,  677. 
heroine,  ua  a  local  anaesthetic  in  laryngeal  tuberculoeis,  75. 
inilnf'Tni.  (is  n  topical  applicaliim  in  varioil.-*  forms  of  local  tulicrculoti 
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TympBiiltes : 

aromatir-x,  479. 

anafeluln,  especially  valuable  in  debiUtatei!  subjects,  IT. 

physosUgma,  a  direct  atiniulont  to  intCKtinal  luuiicte  fibrea,  151. 

Typhoid  Fever: 

For  methods  of  controlling  temperature  see  under  Feveh. 

For  trcutment  of  hemorrlmge  see  under  UcvoRRHAat;  from  the  Bowels. 

aeetiizone,  as  an  intealinal  antiseptic,  063, 

aleohol,  an  essential  part  of  the  treatment;  aids  digestion,  acta  as  food,  and  stimu- 
lates circulation,  203. 

beta-naphthol,  lessens  intestinal  fermentation  by  its  anljueptif  effects,  681. 

cajfcine,  217. 

camphor,  bypodermi cully  in  tlireatcning  coUapHc,  a  powerful  heart  slimulanl, 
191. 

ditorine,  as  inteslitml  antiseptic,  659. 

ereotolf,  as  intestinal  antiseptic,  R75. 

dyjilali),  claimed  to  act  as  antipyretic  aa  well  as  cardiac  stimulant,  231. 

guaiacol,  as  an  antipyretic  is  dangerous,  677. 

hydrocMnrir  and,  of  Utile  benefit,  331. 

jiibirraiuli,  .167. 

iniiA,  in  conditions  wilh  low  muttering  delirium  a  very  valuuhle  remeily,  l."!, 

■naphlhnlin,  WW. 

ml  oj  lurpcniiju^,  best  remedy  for  tympanites,  acts  as  an  intestinal  antiseptic  and 
carminative,  550, 

aalol,  probably  most  effective  intestinal  antiseptic,  673. 

tmlphur,  694. 

rupmrtnal  ertrad,  to  check  hemorrhage  from  bowels,  245. 

thymol,  of  little  value,  683. 

Typhus  Fever: 

aloihol,  useful  as  an  accessory  food  as  well  as  circulatory  stimulant,  203. 
aniipyrine,  to  reduce  excessive  pyrexia,  162. 
Qtrapiitf,  as  a  circulatorv  stimulant.  105. 
*  ihloral,  as  a  cerebral  sedative  in  deliriuuii  cases,  79. 
cltlorine  wafer,  659. 


Ulcer  of  Cornea ; 

See  ColtNF.\l,  I'WEII. 

Ulceration  of  the  Bowela: 

copper  rulphate,  310. 
oil  of  tuTpcnline,  550. 

Ulcers : 

aceiozone,  663. 

alam,  astringent,  used  when  excessive  secretions,  292. 

i^ack  wash,  in  sypiiililic  ulcers,  371. 

Canmioin'e  vaitie,  as  a  caustic  in  syphilitic  growths,  614. 

chalk,  aa  a  desicntnt  and  protective,  637. 

chUimt,  amcsthetic  and  antiseptic,  SO. 

ddnr^oTie,  somewhat  antiseptic  and  locally  auuuthelic,  QJ. 

chUirine  water,  a  stimulant  disinfectant  application,  659. 

copaiba,  in  chronic  ulcers  of  the  slotnucli,  553. 

copper  mUphale,  in  indolent  uJcera  especially  of  mucous  niembnincs,  310. 

cTCiiiuiU,  as  a  disinfectant  in  foul  ulcers,  676. 

esclitiToties,  to  destroy  exuberant  granula lions,  611. 

ichlhargan,  a  silver  germicidal  preparation,  320. 

u:hlhyot,  396. 

iodolorm,  a  deaiccant,  alterative,  and  antiseptic,  382. 

lime-watfT,  803. 

•iiesrreon,  397. 

fiifrif  aciil,  actively  caustic,  615. 

pimnot,  an  active  germicide,  66!). 


UaclnariasU : 

Ihymol,  646. 

Uremia: 

chloral,  to  control  convulsions,  80. 

elalerin,  a  hydraxogue  purgative  believed  to  eliminalo  urea  through  tl 

jaboraruli,  as  a  diaphoretic,  567. 

nitroglycerin,  used  to  overcome  Bpasms,  168. 

upturn,  vsea  as  anticonvultiant  and  diaphoretic,  but  dangeruua  i 

effect  on  secretion  of  urine,  66. 
gueftmcAo,  to  combat  dyspnoea,  ISO. 
looter,  of  value  to  flubh  out  the  system,  526. 

Urethra)  Fever: 

aconite,  273. 

bromidet,  leaaeos  irritability  of  genital  syslcm,  157. 

Uretbral  Spasm : 

belladonna,  104. 

Urethritis : 

acetaniiid,  a  suspension  may  be  used  locally,  469. 
copper  sulphate,  310. 

silver  nitraU,  actively  astriogent  and  germicidal,  316. 
See  also  GoMORiuii£A. 

Uric  Acid  Calculus  and  Qravel : 

bemoic  acid,  one  of  the  moet  generally  useful  reniediea  known,  692. 

piperazine,  useful  in  gravel,  543. 

polassivm  aalta,  of  service  as  prophylactic,  508, 

soda,  interior  to  potash,  634. 

Uric  Add  DUtheeUi 

bemoic  acid,  a  useful  remedy,  692. 

lUkium,  much  employed  but  of  uncertain  value,  543. 

j>ola»aivm  sails,  iacrease  oxidative  processes  of  body,  frequently  of 

538. 
sodium  Balls,  634. 
sodium  phosphate,  as  a  laxative,  511. 
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Uterus,  Cancer  of: 

rbloral,  as  a  Incitl  ancesthetir  and  unliaepTic,  SO. 
ciilton-Tool ,  to  arrpsi  (lie  hemorrhage,  5iW. 
heroine,  as  a  local  una-stlictir.  75, 
ivdo/onii,  opplieil  locally  lo  allay  pain,  38-1. 

Uterus.  Fibroid  Tumors  of: 

cMiiii-rijiit ,  {•>  iiUiiy  lieiiiorrliiigc  or  oilier  Kytiiptoms,  508. 
ergntin,  liati  been  ailiiiiniMtered  hypoiiernii rally,  588. 
hydraslis,  lo  leEsen  hi-morrhage,  595. 

Uterus,  Subinvolution  of: 

Tg-jt,  58S. 

Uveitis : 

ilvniitit,  increases  lyniplialic  circiiLition  In  eye,  74. 
Milin/lir  oriil,  -l.'ii;. 

Vaginismus: 
piperine,  483. 

Vaginitis : 

acelaiiiliil,  iwetl  locally  in  a  suspension,  erimuknt  antiseptic,  469. 

hismitlh  uxijiuilogaUair,  used  in  suppository,  anliHepiio  and  sedative,  307, 

grimlelia,  ST!. 

hjplroslii',  influences  mucoiiH  membrane  directly,  .'i95. 

jchlluirgaii,  a  germicidnl  silver  preparation,  :!20. 

Valvular  Heart  Disease; 

Sec   I^NDllC-AHLIITl!'. 

Venereal  Ulcers : 

Stie  CirA-VKR.-*  ANii  CHANrtmioa. 

Venereal  Warts: 

nitrie  acid,  332. 

Veratrum<Vlride  Poisoning; : 

nlcohnl,  as  a,  heart  stiiiivdani ,  '20'!. 
IreiUmcnt  of,  265. 

Vomiting : 

aconite,  locally  stimulant  and  aneathclic,  especially  valuable  in  pregnancy,  274. 

Ifigmutk  Kuhnitrnte,  Bedalive,  astringent,  ami  antiseptic,  30(i. 

bromidrt,  in  rcflcj;  vomiting  from  uterine  diaturbunces,  157. 

cerium  oinlale,  believed  to  have  a  specific  action  especially  in  vomiting  of  preg- 
nancy. 307. 

ehioTctone,  for  its  local  anesthetic  influence,  92. 

cocaine,  paralyzes  the  sensory  nerves  of  stomacli,  126. 

rreiKfite,  uniiseptic  and  local  aneslhetic,  G75. 

hydraxtis,  slomacliic,  595. 

i^cacuanha,  in  alonic  rondilitinii,  especiu.ily  in  pregnancy,  41(1. 

Ivncr-waler.  to  render  milk  niorc  iMsify  digested,  637. 

Bpiuin,  one  a[  the  l)eHt  remedies  we  have,  benumlw  vomiting  centre;  mny  be 
given  per  rei^tuiTi,  115, 

OTfsin,  stimulant  lo  gastric  murnsa,  cspeoiulty  recommended  after  anesthesia 
and  in  pregnancy,  47S. 

pheiuil,  anliseptic  and  locally  anesthetic,  often  of  great  service  in  gastritis,  6flS. 

prwuii:  aciil,  local  aniesthetic,  '£i[). 

treatment  oj,  488. 


Warts: 

talrir  acil,  one  of  the  most  generally  usefiJ  caustica,  332. 

pajioin  supposed  In  iliasiiive  ibeiu  by  a  process  simiiar  \o  iVi^iai\Aca,Wi\. 


chloral,  useful  t«ini)orBrily  to  ohecic  spaBins,  !W. 

conium,  an  unreliable  remedy,  178. 

tuquinine,  probably  leas  efficient  than  quinine,  430. 

getnemvim,  173. 

grindelia,  as  an  expectorant,  577. 

heroine,  as  a  cough  sadative,  75, 

A^MCtrw,  for  its  antispasmodic  effect,  11. 

quinine,  seems  to  act  specifically,  perhaps  exerciaea  antiseptic  effect, 

thyme,  683. 

Winter  Cough : 

See  Bronchitis. 

Worms; 

See  RouND-WoRUB  and  Tapeworhr. 

Wounds : 

acetanUa,  as  antiseptic  dustinx  powder,  of  secondary  value,  469. 

alcohol,  actively  antiseptic  andsedative,  especially  used  as  a  dressini 

boric  acid,  feebly  antiseptic,  698. 

cMoreioJie,  a  locally  aiuesthetic  and  soroewliat  antiseptic  dusting  po« 

ccTToaive  suMimote,  as  a  germicide,  655. 

escharolics,  in  poisoned  wounds,  as  bites,  or  when  seriously  infected, 

lormaldehyde,  powerfully  disinfectant  but  too  irritant  for  ordinary  m 

when  severe  infection,  689. 
hydrogen  dioxide,  cleansing  on  account  of  its  oxidixant  action,  also  a 
iodojorm,  desiccant  anesthetic  and  slightly  antiseptic,  382. 
orthnjorm,  useful  in  painful  wounds,  local  anesthetic,  and  somewhat  t 
phenol,  actively  bactericidal,  669. 

•potasnwm  permangaTiaU^  oxidizant  and  disinfectant,  660. 
protargol,  a  germicidal  silver  preparation,  321. 
quinine,  (note)  432. 

thymol  iodide,  a  useful  desiccant  and  antiseptic  dusting  powder,  387. 
volaliie  oiU,  (note)  479. 


GENERAL  INDEX 


Abies  balsamea,  548 

excelsB,  610 
A.  B.  8.  piU,  505 
Abaolute  acetic  acid,  290 

alcohol,  192 
Absorbent  cotton,  698 
AbBorbente,  652 
Acacia,  617 

catechu,  288 

Senegal,  617 
A.  C.  £.  mixture,  41 
Aceta,  3 
Acetanilide^  466 

poisoning,  469 
AcetAnilidum,  466 
Acetic  acid,  290 

ether,  19 

poiaaiiing,  290 
Acetonechloroform,  91 
AcetopyriDc,  466 
Acetozone,  662 
Acetphenetidin,  470 
AcetpheneUdinum,  470 
Acetum  opii,  58 

ecills,  528 
Acetyl  pa  ramidophe  uj\ , 

457 
Acetylquinine,  436 
Acetyl -ealicjrlic  acid,  466 
Acid   potassium    oxalate, 

685 
Acidum  aceticutn,  290 

aceticum    dilutum, 
290 

aceticum    glaciale, 
290 

benzoicum,  691 

boric  um,    895 

camphoricum,  192 

cinnamicum,  693 

citricum,  512 

caUicum.  287 

nydrioaicum  dilu- 
tum, 374 

hydroi^romicum  dilu- 
tum, IM 

hydrochloricum,  331 

hydrochloricutn  dilu- 
tum, 331 

hydrocyanicum,  276 

hydrocyanicum  dilu- 
tum, 276 

h  y  po  ph  OS  p  horoaum , 
336 

hypophosphoroaum 
dilutum,  336 


Acidum  lactioum,  616 
nitricum,  330 
nitricum  dilutum.  330 
nitro-hydrochlori- 

cum,  333 
nitro-hydrochlori- 
cum  (ulutum,  333 
oleicum,  622 
oxalicum,  685 
phoephoricum,  334 
phosphoricum  dilu- 
tum, 334 
picnun,  647 
salic^cum,  446 
stearicum,  622 
Bulphuricum,  330 
Bulphuricum  aromat- 

icum,  330 
Bulphuricum  dilutum, 

330 
sulphtiroaum,  694 
tannicum,  284 
tartaricum,  51 1 
tricbloraceUcum,  615 

Aconine,  267 

Aconite,  266 

poisoning  by,  274 

AconJtina,  267 

Aconitine,  267 

Aconitiim,  266 

antbora,  (nol«)  266 
cammarum,  (note) 

266 
ferox,  (note)  266 
fischeri,  (note)  266 
japonicum,    (note) 

266 
lycoetonum,  (note) 

266 
napellus,  266 
ncomontanum , 

(note^  266 
paniculaturo,  (note) 

266 
tauricum,  (note)  266 
variabile.  (note)  266 

Acrinyl  sulphocyanate, 
607 

Actol,  319 

Adepe,  622 

benioinatus,  622 
lans.  622 

Adeps  lans  hydrosus,  622 

Adjuvant  elixir,  619 

Adonidin,  251 

Adonis  vemalis,  251 


AdrenaliD,  242 

Adrenals,  241 
iEther,  26 

aeeticus,  19 
^bylia  chloridum,  35 

carbamas,  89 
African  pepper,  483 
Agaric,  290 

acid,  291 
Agaricin,  291 
Agaricinic  acid,  291 
Age  in  relation  to  dose,  7 
Agropyron  repens,  648 
Agurin,  532 
ATtoI,  307 
Albargin,  319 
Alcohol,  192 

abeoluturo,  192 

dilutum,  192 

poisoning,  207 
Alexandria  senna,  506 
AllJB  inhaler,  43 
Allspice,  482 

AUyl-«ulphocarbamide, 
398 

sulpho-urea,  398 
Aloe,  506 

purificata,  505 
Aloes,  504 
Aloin,  506 
Aloinum,  505 
Alpha -eucaine,  51 
Alpha-naphthol,  680 
Alterative  diuretica,  646 
AlterativcB,  338 
Alth^  620 

ofhcinalis,  620 
Alum,  291 

curd,  292 

dried,  292 
Alumen,  292 

exBiccatum,  292 
Aluminii    hydroxidum, 
292 

Bulphaa,  292 
Aluminum,  291 
Aluminum   hydroxide, 
292 

HulphaU,  292 
American  silver  fir,  548 
Amido-campbor,  (note) 

187 
Aminoform,  556 
Ammonia,  182 

poisoning,  186 

water,  183 

759 
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Ammoniac,  577 
Animoniacum,  677 
Atnmoniated    mercury, 
360 

tincture  of  guaiac, 
397 

tinctuie  of  vslerian, 
15 
Ammottii  benzoas,  691 

bromiJuin,  154 

carbonas,  1S3 

chloridum,  183 

iodiduni,  374 

salicylaB,  446 

valeros.  18 
Ammooium,  182 

bensoate,  091 

bromide,  154 

carbamate,  182 

carbooate,  1S2 

chloride,  183 

hydroxide,  182 

iehthyo-sulphate,  395 

iodide,  374 

picrate,  647 

Milicylale,  44G 

Vftleralp,  16 

valerianate,  16 
Amorphous    aconitlne, 
267 

aBpidospermine,  1 79 
Amycaala  amara,  2R2 
Aniygdalin,  47S 
Amyiene  chloral,  90 
Amyl  nitril«,  161 
Amyl  salicylate,  456 
Amyli.s  iiitri.s,  IflS 
Aiiiyliiiii,  liUt 
Aiiet.1  liCMii,    pr;H-Iiciil,   37 

act'iili'iils  in,  4li 

aflrr-clU-fls  of,  4!1 

iorlii,  ,'51 

Aiit-Hllitlii'S,  21 

administration  i>f,  43 
Aniin'<itinc>,  7'2 
Aniiira  iiraroba,  fiOlJ 
AziEpiii'  ariij,  17 
Ainiiuil  c'lLLri'oa!,  6.)2 
Aiii-c.  .ISO 
Azitiu'ids,  mil 
Aiitl^'liuiiHicfi,  liiii) 
Aril  htriiis,  4S3 

Tnhbtiis,  4S'{ 
AiHliraruliiiL,  (note)  600 
Alillinuininiiiit'       deriva- 

tivi's.  .to:i 
Aniidiplilhpric    sirrum, 

-IDN 
Anlif(4)rin.  4(ili 
Antirni>ni;d  wine,  -57 
Anlinuitiii  I'l  jKiliiosii  tar- 

IRI.s,   J,"l7 

Anlijiiriiiy,  257 

unii     [HJla.-isium    inr- 

tratp,  257,  57!! 
poisfiniiig  by,  200 


Antinoaine,  387 
Antiperiodics,  419 
Antipyretics,  444 

AntipyrinEe  aretyl-oalicy- 

iBfi,  466 
Antipyrine,  457 

poisoning,  464 

nalicylale,  472 
Antipyrina,  457 
Antipyrylurea,  472 
Antiaepticf,  653 
Ami-!  pas  mod  icH,  14 
Antitaxine,  407 
AntituBsia,  659 
Antivenin,  413 

Apioi,  sao 

Apium  pctroeelinimi,  580 

Apocodeine,  501 

ApocjTiein,  236 

Apoeynin,  236 

Apocynum,  236 

canna.binimi,  236 

Apomorphina-  bydroohlo- 
ridum,  493 

Apn morphine    hydrochlo- 
ride. 493,  57:i 

ApothecarieE*  tnoasure, 
706 

weiphta,  706 

Appendix,  706 

Aqua  ammonio!,  183 

ammonis  fortior,  183 
anisi,  480 
cumphonF,  1S7 
ciiloroformi,  30 
cinnaniotii,  4  SO 
crensoti,  674 
fa'niciili,  4S0 
liariiuriielis,  2K9 
IiyUrogpiiii  dioxidi, 

■firjl 
menlh.T  pi  peril  u',  ISO 
nienth^  virdin,  4S() 

Aqua?,  2 

Arabin,  1117 

Arjiroba,  600 

Arbiilin,  Slti 

ArctoMtapliyltis   uva   ursi, 
546 

Argfiili  licclas.  .'!lll 
caiieiri,  :iJO 
ciirjeiim,  ,'(19 
cyanidum.  270.  313 
lact:i.-!.  ;ll!l 
nilraf,  3i:) 
nilni.s  dilnliis,  313 
nitra^  tiL^-iiK,  :W.i 
(ixiiiiiin,  ,il3 
fiiiiplinpbcnas,  319 

Argcnliil,  :iill 

Argenlurri,  312 
sniuliilc,  :i20 

Argol,  51 1 

ArgLiiiiii,  ^i'Jtl 

Argvriii,  ,Sl;) 

ArgjTol.  3l» 


ArisUicIiin,  430 
Aristol,  386 
AriGtolochin  relieulata, 

448 
serpen  taria,  ISI 
Arnica,  609 

montsna,  609 
Amicine,  609 
Aromatic  biiters.  483 
elixir,  4S0 
fluid  exlracl,  480 
fluid  exinvct  of  ™*- 
cara   Hagr»da.   5(17 
oils,  478 
powder,  4S0 
spirit   of   ammonia, 

183 
aulphitric  acid,  330 
aynip  of  rhubarVi,  SIM 
tincture   of  rhubarb, 
504 
Aroma  lien,  178 
ArBenic,  346 

antidotes,  350 
a£  a  cau.>iic,  613 
-eating.  ;i50 
iodide,  346 
poisoning:,  Mcute.  352 

cbronic,  350 
poet- mortem  imUbi- 

tioD   358 
trionide,  346 
Arsenical    pap«r,   com- 
pound, 572 
aolution  of  lithium, 
543 
Arseiii  imiidiirn,  'MCi 
irioxitliiiii,  :i40 
Arseiioii.-;   iiiiliyiindr,   346 
An   (if  prc.-rTiliiivg   medi- 

cillfS,  s 

Artoiiiii-iii   ;uiiii'illi)ni,  639 
Arhlirial  I'iilii^ilinr,  7Ab 

rcsniraliciii,  4S 
Asnfeliilii,  I'i 
Auifu'l  ida,  Hi 
Asigra-'a  uHicJiiulis,  26ii 
Asjiiiiiii,  (nolc)  644 
Aspiiiiilm,  tH.'l 

spinulosuiii,   (nr)te  i 
043 
.\spiiicisjiminf,  179 
AHiii(i(wpi*riiia,  17',' 

ij  lie  iirucliii-lilanr", 
1711 
.\spii!ii>i>eriiiaiinp,  I,!) 
A^^piiiii-ijM'rniine.  1711 
Aspirin,  l.'ili 

AslniCidu.-i  giimiiiiri'r,  lilS 
A.^^lringi'nl.-^,  JVi 
AloniizaUoii,  ,^ 
Aloxyl.  :i,".9 
Afropa  l)clljnli>mi;i .  !M 
Alropiiiii,  115 
Alropimi'  .'^ulpli^L-,  'O 
Atropine,  'J5 
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^^^^^^Y6^^^B 

Atropine,  poisoninK  by. 

Bismitih  citrate,  304 

Brown  mixture,  619                     ^^^H 

107 

oxyiodogalUle,  305 

HMgar,  502                              ^^^H 

sulpliBie,  9-^ 

ixiisoiiing,  305 

Hrucine,  131,  143                          ^^H 

Auri   cl   sodii   chloriduni, 

subcarbonate,  ;i04 

^^^H 

372 

suhgallatG,  304 

sulphate,  143                          ^^^H 

Ava,  555 
Aiedarach,  047 

Hubnilrafe,  304 

Bubonic     plague    serum,           ^^^H 

subsalicylate,  a04 

^^H 

Bismulhi  citras.  304 

Buchu,  546                                     ^^H 

Baking  soda,  632 

et  ammonii  citraN, 

Buckthorn,  507                          ^^H 

Bulm  of  Gilead,  548 

304 

Burgundy  pitch,  610                    ^^^^| 

1             Balsam  ol  Peru,  577 

subcarbnnas,  304 

pitch  planter,  t>IO                  ^^^^| 

'                      of  Tolu,  577 

Bubgalla-s,  304 

Burnt  alum,  616                         ^^H 

BKlsamum    pcruvianum, 

Bubnitrns,  304 
Huliaalicylas,  304 

^^^H 

'                  577 

(.'abinct  baths,  (mile)  550           ^^^H 

tolutanum,  577 

Biaulphitps,  695 

Cacao  butter,  787                          ^^^H 

Iruumnticum,  693 

Bitter  almonds,  2S2 

(.'acodylic  acid,  359                        ^^^H 

BankH  oil,  3SM 

cucumber,  516 

CufTcina,  '^09                               ^^H 

Barbadoes  alups,  504 

Bitters,  476 

citrala,  209                             ^^^H 

Barbsloin.  505 

Black  drauglil,  506 

citruta    eCEerveaoens,           ^^^| 

Barberry,  477 

ginger,  4S2 
law,  581 

209                                       ^^M 

Barley,  620 

Caffeine,  209                                   ^^H 

water.  C20 

mangunese  -oxide,  328 

and  sodium  benzoalo,          ^^^| 

BarosmSi  belulina,  546 

mustard,  607 

217                                   ^^1 

1              Bashatn's  mixture,  324 

Black  pepper,  482 

poiiHining,  217                      ^^^| 
Calabar  bean,  145                         ^^^H 

Banilicon  oinlment,  548 

wash,  371 

Bttssorin,  618 

Blackman's    dininfectanl , 

CalaLiariue,  146                              ^^^H 

Bearbcrrj-,  546 

(note)  825 

Caluii  bromiduni,  154                   ^^^H 

Beech  wood  creosote,  674 

Bluud'a  pills,  323 

CaltLL    carbonas    prEeoijH-           ^^^H 

Belladonna,  94 
leaf.  94 

Bleaching  powdpr,  656 
Blisters,  604 

tatUH,  636                                    ^^H 

I'hloridum,  636                       ^^H 

plaster,  96 

Btoodroot,  Bi  i 

hvpophoHpliif.  336                ^^^H 
pliosphas    pra'cipita-           ^^^^| 

poisioning,  107 

Blue  mass,  360,  513 

root,  94 

ointment,  'MM 

tuE.  334                               ^^H 

BelladoniiiP  (olia,  94 

Htone,  310 

sulphas  exxii'catus,           ^^^| 

radix,  94 

Boletus,  290 

636                                       ^^M 

Benxuconine,  267 

laricLS.  2tl0 

Calcium,  635                                  ^^H 

Benzaldehyde,  282 

Bolivian  coiai,  1 17 

bromide,  154                       ^^^H 

BpnuLldebydum,  282 

Boneblack,  652 

carbonate,  635                       ^^^^| 

Benzoic  acid,  690 

Bonjean'ti  ergotin,  58;i 

chloride,  635,  637                  ^^H 

Benzoin,  690 

Boracic  acid,  695 

bypophosphile,  336               ^^^| 

Benzoins  led  lard,  622 

Borax,  695 

lactuphosphale,  3^S6              ^^^H 

Benioinum,  690 

Boric  acid,  695 

oxide,  635                               ^^H 

Benzosiilpmnide,  627 

Borneo   comphor,    (note) 

phosphate,  3^)5                      ^^^H 

Ben  zoy  !-ftcety  1  -peroxide, 

187 

sulphate,  6.35                          ^^^| 

662 

Bornylamin,  (note)  187 

sulphide.  694                          ^^H 

Benzoyl  quinine,  438 

Boroglycerin,  695 

California  buckt.hiim.  507           ^^^H 

Benzozone,  662 

Bos  taurus,  508 

Calisaya  ofTicinalis,  419              ^^^H 

Berberiiie,  592 

Bougies,  5 

Calmatives.  14                               ^^^^| 

Berber  is,  477 

Brandy.  192 

Calomel.  :t60,  513                          ^^H 

aqui folium,  477 

Bransica  alba,  ft07 

Calumba,  477                                 ^^| 

vulBaris.  477 
1              Berloni^  etiier.  (note)  161 

nigra,  607 

Calx.  636                                         ^^H 

Brayenl,  645 

chlorinalA,  656                    ^^H 

Beta-eucaine.  51 

Bread-iind-miik    poult  icp, 

sulphurata,  694                     ^^^H 

BelA-naphthol,  080 

629 

Cambogia,  519                                ^^^| 

Deta-naphlliol-clhcr  sali- 

Ilromal  hydrate,  161 
Bromat«d  camphor,  161 

Campherol,   (note)    187                ^^H 

eylaie,  681 

Camphor,  187                                 ^^H 

Be ta-oxy santonin,  808 

Broriiiden,  153 

artiRHal,  548                       ^^^^ 

Belol.  681 

Bromine,  615 

bromaled,  161                        ^^^H 

Bichloride  of  mercury,  360 

as  a  disinfeclani,  657 

cymol,  (note)  187                  ^^^H 

Bile,  508 

Bromipin,  160 

liniment,  187                          ^^^| 
-menthol,  (note)  852           ^^H 

effects  of  driigH  on, 

Bramism,  159 

514 

Bromoform,  160 

mixture,  Hope's,  332           ^^^H 

Biniodide  of  mercury,  655 

Bromoformum,  160 

monobromated ,    161,          ^^^H 

Bismuth,  304 

Broniolein,  160 

187                                       ^H 

and  ammonium  ci- 

Bromum, 615 
Broom  plant,  248 

lioisoning,  191                        ^^^^| 

trate,  304 

water,  ISi                              ^^^H 
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Camphora,  187 

munobrcimulu,  161, 
187 
Camphorated  tinrturo  of 

opium,  58 
(Amphoric  acid,  102 
Cajukda  balsam,  548 

HcbImldc,  555 

turpentine,  648 
Canadian  heDip,  236 
Cunadine,  592 
Cane  sugar,  544 
Caunabenc,  1 1 4 

latinale,  117 
Cannaljin,  114 
Cunnabinol,  114 
CumabinoD,  114 
Coimabis  indica,  113 

sut.iva,  113 
Canquoin's  paste,  614 
Caatbaridat  collodion,  60d 
Canlharides,  1504 

cerate,  COS 

poisoning,  605 

pluBl^r,  605 
CantWidin,  604 

sails,  (note)  tHi5 
Cantharis,  004 

veaicatoria,  G04 
Cape  aloea,  504 
Capbicin,  (note)  483 
Capaituin,  48Ii 

annuura,  483 

as  (.'ounter-irrilnnt, 
008 

fastjgiatun),  483 
Cariiamic  tllier,  S9 
Ciirlui^iif  i''  Mi'iJ,  ti-17 
( 'iirbii  iiiiiiriiili-;,  llrlli 

jkuriiu'jH  IIS,  Ii52 

!ij;iii,  \\'i'2 
(':ir)"iLilriJ    viiselinc,    liIJi 
Ciirfjiilif  jLrrtl,  lili-l 

|iiii.siiriii>i:,  1170 
l':irlni]i  bi-iil|iliiLk',  'illl 

rnrnjiiiiin'JH,  VitVA 
{';irlni(ii-i  iiiMilpliiiliiiii,lil(l 
Curliimic  (.|uiiiii'  eslrr,  -i-ifi 
r;iril;im(irii,   I8'i 
I'iinliiii'   (IrprpKi^iinls,   Jfiti 

iiiii-i-uKr'.   Hi 

-Ihriiiliiiil^,  IH'I 
riinliiiiilr-,  IS:j 
(';nit:i  [i!L|ihv;i,  (i."il 
Ciirl-iuid  T-:lU',  (IHilD  ,"i(I.S 
r;illiiiliriljvi's,  -)7S 
(':irfiliiLU  jc.s-.:iilliui"',  I7L.' 
(':irrti);i>('ri,  lilS 
( '.■irraKL'i'iiiii.  'ilS 
( '.irniii  nil.  li.ili 
<  ';ir1  liiiy;i>iiu    iiii'r:ii'nnnlr!i, 

riiry'i[iliylliis,  4M 
( 'iL'^cTink  Siii^T^ihi,  Tiii" 
Ciiii'^irin,  .111" 


Cassia  angiisti folia,  iiOS 

bark,  481 

fialula,  503 
Castile  Boap,  600 
Ciwtoroil,  521 

oil  beans,  521 
Cataplasm  of  kaolin,  628 
Cut  A  plasma  kaolini,  6^S 
Cathartic  add,  506 
Cathartic  oils,  520 
Cathartics,  497 
Caustic  potash,  535 

Boda,  632 
Cayenne  pepper,  483 
Centric  emetics,  488 

locul   aniealhesia,   54 
Cephaeline,  488 
Cephaelis  acuniioata,  488 

ipecBcuanlm,  488 
Cera  allia,  622 

flava,  622 
Cerasus  serolina,  477 
Cerata.  3 
Cerates,  3 

Cemt«  of  camphor,  187 
Ceratum,  622 

camphorte,  187 

plum  hi     Bubacctatis, 
293 

reaina',  548 

composilus,  548 

cauthariiiis,  548,  BOfi 
C«rii  oxaJus.  307 
Cerium  oxalate,  307 
Cetaceum,  022 
Cetraria,  620 

isliindic:i,  020 
t'etnric  mill,  (il'O 
(.'clriiriii,  ti'JO 
Ccvioii  •.■iiiniinuin,  -IS] 
Ciiiilk,  lilttl 

ini-Vliirc,  li.'ili 
(.'Im-iiioiiiile,  4S:( 
riiuniiMipnc,  207 
L"luin'ii;ii,  fi.')2 
Cliarla     iirsi'iiirall:<    rrniL- 
|)Osi1ii,  (in)l('l  572 

niiiiijii^,  (i07 
('hi'iii>|>iidiuni,  atillicliiiiii- 

licuni,   043 
CluUircii,    conipiir;itivi> 

diisc  fur,  7 
fliiliicH,  4S3 
t'iiJriijLpliiJji,  ri47 

uriiliL'lhil:!,  547 
( 'liiiiiapiiilin,  547 
I'tiiiiiw  (-iiiiiaiiion,  4S1 
I '}iir:i(.i,  -177 
I  4iliir!i],  75 

liytlrmc,  75 

IioiMinini;,  SI 

iniiMiniiiR,  rlironii', 
S2 
l1ili>r:il:iIUiil,  SO 
('liliiriiriirniKiiiiil,  .SO 
I'lilumiriii'iiiaiiiiiliiiii,  M< 


Chioraloae,  91 
Chloralum  hydiBtiun,  76 
Chloretone,  01 
Chloric  ether,  449 
Chloride  of  lime,  656 
Clilorinated  lime,  656 
Chlorine,  656 

water,  657 
Cliloroform,  30 

liniment,  30 

water,  30 
Chloroformuin,  30 
Chloruni,  656 
Choke  cherry,  177 
Cholera  antitoxin,  411 
Choline,  399 
Ciiondodendroo  tomenitj. 

sum,  547 
ChoDdru.s,  618 

crispua,  618 
Chromic  acid,  615 
Cliromii  trioxidum,  615 
Chramiuiu  trioxide,  615 
Chronic  antinionji^ioiwa- 
ing,  262 

araenic-poisoning.  3o6 

chloral-poisoning,  83 

digitaliB-poiiioninf;, 
233 

lead-poisoning,  295 

sulpbooal-poisoQinc, 
S5 
ChryBarolw.  000 
Chrysarobin,  600 
Chj^sarobinuin,  600 
ChryaopliaD,  504 
Chr\'soplianic  acid,  503 
CliuVrii-.,  li:i 
Ciparcncs,  arseim-ai. 

(niilei  .)7J 
{'iniicifiiffi,  IS 

r;icpiiiiisa,  IS 
Cinchiin.i,  410 

loilgcriiiiin,  110 

KMi-cinlii;!.  4  I'.l 

rubr:i,  410 
('iiii'lu.iiiidiiiii'  ^-iilplias,  -IJ" 
( 'mchoniiliiic,  410 

siil|ili:ilr,  4.11.   ri.'i 

('illciuillllliV    ^Mlplul.^,    4JI 

('iin'ijuiiinc,  4:(5 

Kulpliale,  4:ii^ 
Ciiiclioiiism,  -i:i;t 
Cinwil.  440 
I'iiiiiulili'hj-iilini.  4M 
t'rniuiniir  nriil,  t\0-i 

Iilili4iyile.   isl 
t'innamiiniimi,  ISl 

I'LITIIplltlTH,    1S7 

/cylaiiicuni,  IM 
I'inmiiniiu,  4S1 

walcr,  4S|I 
Citriilcci  calTiniii',  ::(»'.i 
I'ilric  iuid,  .tI'J 
Cilriiic  Dintuieiii .  ^171 
I'llrlilllH  colocjTilhv-,  510 


> 
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^M      Clarke's  Rule  [or  Doom, 

Compoimd  fluid  extract  itt 

Cotuivic  acid,  553                      ^^^| 

^»          (iiole)  7 

sarsaparilla,  397 
iDlUBJoD  of  aenna. 

Copper,  309                                    ^^M 

Clu£9iflriLtion.  11 

anienite,  358                          ^^^H 

II            Clavirepa    purpurea,    582 

506 

poisoning,  310                     ^^^H 

H       Ckv,  627 

atap  powder,  516 
laxative  piUs,  505 
licorice   powder,   50G 

siUphatc,  309                         ^^^1 

■       Clove  tea,  481 

Copperas,  656                                 ^^^| 

■       Cloves,  481 

Cornutine,  582                               ^^^H 

■       Coca,  117 

mixture  of  iron,  324 

Corrosive   mercuric   chlo-           ^^^| 

^*       CocBina,  118 

mixture    of    licurice, 

ride,  360                                  ^^H 

Cocaitus  hydrochloriduin, 

619 

Bubhmato,  360                       ^^H 

118 

pills  of  rhubarb,  504 

as  a  caustic,  614           ^^^^ 

Cocaine,  118 

powder  of  chalk,  636 

as   a    disinfecTaiit,            ^^^H 

habit,  128 

powder  of  Jalap,  516 

^^M 

hydrochloride,  118 

powder  of  morphine. 

puttoiiing,  371                    ^^^1 

'                      poiHoiiing,  127 
CocBmisnius.  128 

58 

Cursican  moss,  620                        ^^^H 

powder   of    rhubarb, 

Corynunlhc  yoliimbi,  556            ^^^^ 

Cora-tannic  acid,  118 

5(M 

CoHLiiotiiic,  62:1                               ^^^H 

'             Cocua-butlur,  K22 

resin  cerate,  548 

Coturnine  gauze,  291                     ^^^| 
bydrochlorute,  291                 ^^^| 

Codeiim,  SS 

solution  of   chlorine. 

Codeinffi  phosphas,  58 

6S7 

Cotton-root   598                             ^^H 

siilptioB,  58 

solution    of    crcsol. 

-eeed  oil,  622                          ^^M 

Codeine,  58,  72 

678 

Couch-gru^,  548                            ^^^| 

phosptiate,  58 

solution    of    iodine. 

Counler-irrilants,  601                    ^^^H 

sulphate,  58 

374 

Counl£ii.s  powder,  419                   ^^^^ 

Cod-liver  oil,  387 

Aolution    of    sodium 

Coxe's  liive  t^yr'up,  528                 ^^^| 

'             CofTea  arabica,  209 

phosplialf ,  508 

Cracked  wheat,  502                       ^^^| 

Coffee,  209 

ppiril     (if    ellier,    26 

Crainivroot,  581                              ^^^| 

Cole hi[«i lie,  (note)  301 

spirit  of  juniper,  554 

CranesbiU,  289                                ^^H 

Colchicina,  391 

sjTup   of    hypophos- 

philes,  :W6 
syrup  of  sarsapuriltu. 

Cream  oE  tartar,  508                    ^^H 

Cokliioine,  391 

Creosote,  674                               ^^H 

Colehieum,  390 

Creolin,  679                                     ^^^| 

1                   ftulumiiole,  '.iX> 

397 

Creosotal,  674                              ^^^^ 

j                     corni.  390 

Kyrup  of  s<)tiill,   ,'i2.S 

Creotwte,  6T4                                  ^^^H 

1                     poisoning,  394 

tincture   of    benzoin, 

carbonate.  674                       ^^^| 
674                               ^^^1 

seed,  393 

691 

Cold,  as  an  uotiseptic,  S53 

tincture   of    carda- 

Croosolum, 674                              ^^^H 

cream,  622 

mom,  480 

Cresol,  678                                       ^^H 

Colica  pietonum,  296 

tincture  of  cinchona. 

Cresylic  aoid,  678                        ^^H 

Collargot,  320 
Collodian,  630 

419 

Crcsylol,  678                                   ^^H 

tincture    of    eainbir. 

Crel.1  pneparatu,  636                    ^^^| 

CoUodium,  630 

WW 

Croton  oil,  522                                ^^^H 

cantbaridatuni,    605, 

tincture    of    gent  ian , 

tiglium,  522                            ^^^H 

6:jo 

623 

Crotonoleic  acid,  522                   ^^^H 

Sexile,  630 

tincture  of  lavender. 

CrotoD-resin,  522                           ^^^H 

Htyplicum,  28S,  630 
Colloidal  silver,  320 

480 

Crude  camphor,  187                      ^^^H 

Confectio  ro»»,  289 

Crypto  line,  72                            ^^^H 
CirstaUiKod  digitaliu,  218            ^^H 
Chibeb,  553                                      ^^M 

ColDcynlh|  516 
Colocynthin,  516 

sennit.  506 

Confection  of  rose,  289 

Colocynthis,  516 

of  senna,  506 

Cubeba,  5.53                                ^^M 

Columbian  spirits,  208 
Columbin,  477 

Confecliones,  3 

Cubebic  acid,  553                          ^^^H 

Confections,  3 

Cubebin,  563                                   ^^H 

Columbo,  477 

Coniine,  178 

Cucurbita  pepo,  645                   ^^^H 
Cupri  Bulp  UI8,  310                         ^^^H 

Commercial  calrium  sul- 

hydrobromide, 176 

phide,  694 

Conium,  175 

Cuprum,  309                                   ^^^| 

line  oxide,  308 

maL-ulatuni,  IT5 

Cnuso,  645                                   ^^H 

Comparative  power  of  dis- 
in  ectanls,  703 

poisoning,  l78 

Cyanogen  pvs,  (note)  275            ^^H 
Cyanoheniciglobiu,  278                  ^^^^ 

Convallauiarin.  246 
Convailaria,  246 

Compound   arsenical   pa- 

C^nipt linctori,  288                      ^^^^ 
C^npedin,  19                                ^^^H 

per,  (note)  572 

majalis,  246 

cathartic  pills,  517 

Convollarin,  246 

C^ripedium,  19                             ^^^^ 

decoction  of  sorsapa- 

Convolvulin,  516,  517 

lursutuni.  19                           ^^^H 

rUla,  397 

Convolvulus    scammonia. 

parviflorum.  19                      ^^^H 

elTorvescing    powder, 

517 

Cystogcn,  556                                 ^^^M 

508 

Copaiba,  552 

CytiHine.  609                               ^^H 

extract  oF  colocynlb, 

langndorttii,  55'J 

Cytisua  laburnum,  600                ^^^H 

517 

-rod,  .'553 

scopurlus,  248,  5211                ^^^| 
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Damlelion,  397 

Daphne  mczereum,  3ff7 

Daphnin.  397 

Dalum    slramoniimi,    iP4 

Dal  urine,  fl4 

Deadly  night-shade,  Oi 

Decocta,  2 

Decoction  of  kava,  55() 
of  sarsaparilla,  eoin- 
pound,  397 

Dentctiona,  2 

Delirifarients,  94 

DemuIoentB,  617 

Deodorized   opium,   5H 
tincture  ot  opium,  58 

DepreBso-motors,  145 

Dietbvkulfondimethyl- 
meltiflu,  83 

Diophorelii^B,  ^9 

Diiuitiiae,  850 

Dibaaic   phosphoric  acid, 
334 

Dietliylendiamine,  543 

Diethylmaloojl   urea,   61 

Di-fluor-diphenyl,  659 

Digettantrt,  648 

Digitalein,  218 

Digilalin,  218 

erydtallizcd,  218 
German,  218 
otKiUani,  218 

Dtgitalinuiii    Gerinuni- 
eum,  213 
verum,  218 

Digitalis,  218 

eriostachya,  (note) 

2IH 
ffrrujiiiica,  (mile)  21S 
foiiluiie^ii,  (noti'l  21Si 
gi^;iiirf-;L,  (noli'l  'JiH 
gl;iiKlulowi,(ricUt')  L'lX 
ii(-rvi>.sii,  (mitc)  21S 
|M)iH(iriiiig  1)y,  '2'j'2 
purpurea,  218 

Difiiloiiin,  2I.S 

DiKitiixiii,  ^18 

Di  hyd  rijxyl-f|  ui  n  i  n  r, 

Diif)(I<iparuplM'niilsLil- 

pliiniii'  iiri.i,  ^isT 
Di-isMliutyl-DrliicMTesiil- 

imlidr,  UST 
Dilufii   ui'ftic   jciii,   'JiMl 
iiliijiidl,  l!W 
iiyilrifiiJii'    ui'iU,    1<7 1 
liydniliroTiiic    acid, 

15.1 
hviirop)ilorie    acid, 

;wi 

]iyilro<-y;inzi':ii'iii,  2Tii 
iKen-unjil     i^iiilnifnt, 

:i(iO 
nitrii'  u(id,  Xi] 
tli  I  rii-livdrmliliirii' 

iicid,  :ixi 


IJiluled  pniuaic  acid,  276 
silver  nitrate,  438 
soliilion  of  lead  sub- 

acelate,  29.1 
sulphuric  add,  330 
Dimethylamidopheiiyl- 
dimelhylpyraioloii.  472 
l>iriiethylarsenic  acid,  359 
Dimethylxautliiii,  531 
Dionine,  73 
Dioxypiirin,  531 
Dioxybenzene,  663 
Dioxymethyl-anthra- 

q  u  i  n  D  n  e ,  503 
Diphtheria  anlitoidii,  408 
DiNinfectuiits,  053 

comparative  power 

of,  703 
proprietary,  (note) 
658 
Disodium  hydrogen  phon- 

phate,  511 
Di-slearyl-glycerophoM- 

phale  of  cholin,  399 
Disulphones,  83 
Dilhytnol-diiodide,  386 
Diuretics,  625 
Diuretiii,  531 
Dogbane,  236 
Donovan'a  itolutinn,  346, 

371 
Dormio],  90 
Doses,  riilci4  for,  0 
D<iver'B  powder,  S8 
Drastic  catharlica,  515 
Dried  alum,  292 

calcium  Hulphale,  63*1 
ferriiii.s  hiilpli:il(',  44'.1 
eoiliuiii  arf*iiulc,  H46 
sodium   carbonate, 

.SOI 
Mipriirciial.^j,  '.i'J'.i 
ihjToul  Imdy.  4I)I> 
Dry  licjit  us  a  gerniirulp, 

(■|.T:i 
I  Iryilialannps   rumphora, 

(liulcl  Ih7 
l)ryi>pii:-rcis  filix  mas,  0-13 

marginale,  644 
i>iiiih:ir\   hay-fi'vcr  anli- 

lii^iii,  41  I 
Diintal,  Ii77 

KclMillilini  pliiliTiiiin,  .^IS 

Kcpiiniiii',  1 19 

F.ITcrve.si'cnt  lilraled  cnf- 
foine,  '^09 

1l(  biiiiii  citrate,  ■'i42 
jiiiiKiie.'^i'ii'i  i^ulphute, 

fifniiujti    jphosplintc, 

rri\H  _ 

K^cnoK.  -Oi 
Llali^riii,  .'lid 
Kkilcrjuuin,  "iHI 
ICIaleriuni,  5 IN 


Elettaria  rvperui,  482 
Elixir  odjuvans.  480.  616 
aromalicuni,  480 
ferri,  quiniDs  el 
strychnin*  fba^ 
phalis,  324 
of   iron   <iuinine  sml 
strychnine,  324 
Elm  bark.  618 
Emelica,  485 
Emetine,  488,  493 
EmmeiuigfigiUBi,  S79 
Emodin.  .'HKi 
Eniollifiila.  6a  1 
Emplastra,  ii 
Emplastrum    brlUdcmn*', 
95 

hydra  rpyri,  361 
pluiabi,  2!U 
saponis,  2tt3 
Empvreumiitio  oQa,  61 
EmulBB,  2 
EmuUin,  478 
EiDuUion    of    ammoniac, 
577 

of  asafelida,  16 
of  cWoroform,  30 
of  cod-lii^er  oil,  3.S8 
of  cod-liver  oil  irilli 
hypopboHnhiicji. 
388 
of  oil  of  lurpenluie, 
548 
Emuleions,  2 
EmuUum  ammoniaci,  577 
asafcetids,  16 
chlfirofomii,  '.VI 
uli'i   iiiorrinuf,  J*^'^ 
furi)   hyiuppliiJi-plLi- 
ruTii,':Cvs 
lercliiiitiiiti;!',  .ils 
Eiiceiihalupul  liiii  ^ii'iir- 

niiiH,  L''j7 
Endcrmic  udiiiinisiraiii'ii, 

5 
Eiiciziala.  ,'iOO 
Eo.'^oif,  s  17 
Kpinc'plinti,  JIJ 
E]>i*pasllc-,  I'AH 
Kpsum  siilr,  .lOS 
Ergul,  5.S2 
E  runt  a,  ^2 
V^rguliTi,  rtS'A 
ErgolitLiii,  5.Vf 
ErRiil  iMii,  5!>(l 

Erigcrrin     I'ariadi'ii-i',   .Vti 
Krvt  lirr)I     li'lr.inil  rat  c, 

170 
ErjTiirowliiii  I'lica.  117 

IruMllcilsp.  1  IT 
i'^schanH  w^,  lil  1 
Escniu',  14."i 

salirrlatc,  1411 

I''-v^cii(T  (tf  lEjiiE'''",  ^^J 
of  [leppiTiiiiiii,  IM) 
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Essence  of  Bpearmint,  480 
EsstDtial  salts  of  Icmona, 

Extract  of  malt,  650 

Fern  et  strychiunie  citras, 

o[  nux   vomica,    131 

323 

685 

of  opium,  58 

of   phyBOStiema,   146 

of  quassia,  476 

of  rhatany,  288 

of  rlmbarb,  504 

hydroxidum,  323 

Ethers  26 

Bertooi's,  (note)  161 

hydrosidum    cum 

magneeii   oxido, 

pneumonia,  (note)  39 

323,328 

Ethereal  oil,  (note)  26 

hypophoBphis,  323, 

Ethyl  alcohol,  192 

of  acopola,  95 

acetate,  19 

of  stramonium,  95 

phospbaa  sol u bills. 

Ethyl   bromide,  SO 

of  sumbul,  1 7 

323 

carbamate,  89 

of  taraxacum.  3tf7 
of  wahoo,  520 

pyrophoBphaa  solu- 

biUs,  323 

chloride,  35 

nitrite.  161 

Extracla,  3 

sulphas,  323 
HUlphas  exaiccatuD, 

oxide,  26 

Extracts,  fluid,  3 
solid,  3 

Eihylacctatnidophenol, 

323 

(note)  466 

Estractum  aloes,  505 

sulphas  granulatas, 

Ethylcjirbonic    ester    of 

belladonnce  foliorum, 

323 

quinine,  436 
Ethylene   bromide,   36 

05 

Ferric  ammonium  sul- 

i:«nnabis iadicu^,  114 

phate,  323 

Ethylsiilphonic   acid,   83 

cimicifuga-,  18 

chloride,  323 

Eucainc,  51 

colchici  cormufl,  301 

citrate,  3^3 

Euculj^winthe,  (note)  440 

colocynthidb,   517 

hydroxide  323,  328 

hydroxide  with  mag- 

Eucalyptoi, 440 

cotocynthidiH  com- 

Eucalyptus,  430 

posilum,  517 

nesia,  323 

gloluiliw,  430 

digitalis,  21 S 

hypo  phosphite,  323, 

gum,  440 

ergotjp,  58^1 

336 

Eugenia  aroma licuii,  481 

euonyrnUH,  520 

phosphate,  soluble, 

jambolanu,  398 

gentianff,  477 

333 

Eugenol,  480,  690 

glycjirhiwf,  619 

pyrophosphate,  solu- 

Euonyntin, 520 

purum,  UIO 

ble,  323 
Hubsulphate,  solution 
of  323 

aulpnate,  solution  of, 

323                                     ^^ 

Euonymus,  520 

hiematoxyli,  288 

atropurpureiw,  520 

hyoscyami,  95 

Euquiniue,  436 

krameria',  288 

Excito-molors,  131 

malti,  650 

Exogonium  purga,  516 

nucis  vomiciE,  131 

Ferrous    carbonate,    sir-             ^^^H 

Expectorants,  570 

opil,  58 
phyHOHtigma  tis,     1 4(t 

charated,  323                               ^^M 

Expressed  oil  of  almonds. 

sulphate,  323,  656                  ^^M 

622 

quaaaio?^  476 
rhamiu  purshianK, 

sulphate,   dried,   323             ^^H 

Extract   of   aconile,    385 

Ferriim,  32.3                                ^^^^H 

of  aloex,  50S 

507 

reducliun,  323                    ^^^^^^ 

of  belladonnu  Icuves, 

rhei,  504 

Ferula  fretida.  16                     ^^^^H 

95 

Kcopolic,  05 

sumbul,  17                          ^^^^^M 

of  Calalor  bean,  146 

slratuonii,  05 

Ficus,  fna                       ^^^H 

of    cannabis    iodiL'a, 

Bunibul,  17 

Figs.  503                                     ^^H 
Filicic  acid,  644                         ^^^^H 

Filix  mas.  643                            ^^^H 

114 

laraxaci,  397 

of   cascaxa    sagraila, 

Extraneous  ramedien,  631 

507 

Fire,  653                                     ^^^H 

of  cimicifuga,  IS 

FapuB  sylvatica,  674 

Fel  bovis  puriricaliini,  508 

Flake  nianna,  503                   ^^^H 

of  colcbicum  root. 

Flaxseed.  619                                  ^^H 

391 

Fennel  wafer,  480 

poultice,  028                            ^^H 
tea    (infusion),  619                 ^^^H 

of  colocynth,  517 

Ferratin,  327 

of  conium,  176 

Ferri    carbonns    saccltar- 

Flcabane.  555                                  ^^^| 

of  dandelion,  397 
of  digilaliB,  218 
of  ergol,  583 

atUH,  323 

Flexible  collodion,  630                 ^^H 

chloridum,  323 

Fliiidextract    of    acuniie,             ^^^| 

citras,  323 

^H 

of  euonymus,  520 

et  aramonii  citras. 

uf   apocynum.  236               ^^H 

of  gentian,  477 

323 

of  barberry-,  477                     ^^H 

of  Blycyrrhiia,  019 
of  ha-inatoxylon,  288 

cl    ammonii   sulphait, 

of    belladonna    rour.            ^^H 

323 

^H 

of  hemp,  114 

ct   ammonii    tartras, 

of  bitter  orange  |>rcl,            ^^H 

of  hyoBcyamus,  95 
of  Indian   cannabis, 

323 

480                                    ^H 

et  potassit   tartroE, 

of  black  haw.  581                    ^^H 

114 

323 

of  buchu    546                         ^^M 

of  krameria,  288 

et  quinJDffi  citras,  323 

of  culuuiliu.  477                     ^^^B 

of  licorice,  610 

ct  quininB*  cilra--  hoIh- 

of  cannabis  indica,             ^^^| 

of  logwood,  2S8 

bilia,  32:1 

114                                        ^H 
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FIuidextra«t  of  capsiciiiii, 
4S3 

of caHPara  sagradu, 

507 
of  chimapliila,  54S 
of  thirata,  477 
oi  cimicifuga,  IS 
of  cincbona,  419 
of  t'oca,  118 
of  colcbicum    Beed«, 

391 
of  ooniutn,  176 
of  convftlloria,  240 
of  couch-grass,  54^ 
of  cramp-rool ,  5SJ 
of  cubeb,  553 
of  evpripcdium,  19 
of  tiaiidelion,  530 
of  digilaliH,  2IS 
of  ergot.,  5.S3 
of  eiiralyptiis,  440 
of  euonyiiius,  520 
of  frangiila,  50; 
of  gelsetnium,   172 
of  gentian,  477 
of  geranium,  2S9 
c)t  giiiger,  4S2 
of  glycyrrhlia,  61!) 
of  grindeliu,  578 
of  giiarana,  209 
of  UanmmeliB,  289 
of  hemp,  114 
of  hydraatis,  fil)2 
of  hyoscyamus,  95 
of   Indian    cannabis, 

114 
of  i|K'rtici;aniiM,  -l^'.i 
iif  jiilmniiidr,  .lii.'i 
i>f  k^iva,  .W(i 
i>f  knimrri:!.  Jss 
of  Icptiuidni,  .'iJll 
iif  linirii'c,  'il'l 
of  I..lpi'li;i,  171 
of  IujiiiImi,  is 
of  inntit'M,  niij-l 

llf  Ttlf^lTI'lllI,  ^1117 
(jf  ]]ll\    \"1.hJilH'!l^    ]'A\ 

i>f  ii^ik  l«i-k,  Jyl 

of  p^inini  liriivii,  n  17 

llf    |iilo™V|ll[-,    '<t'l',{ 

(if   JiriLldJllLyllllUl,    'i\H 

of  lJll;l^~iil,  -1711 

Iff  iplfI1;iJ:i,  ,17  4 

of    [Jininriils     jiMI'Klii- 

;mii,  rill? 
(if  |-Ii:il:iiiy,  2^S 
III'  I'liiiiiiLrli,  ."ill ! 
of  I'lni-^Kl^iLni,  lNs 
ol'  hOM',  i.'s!1 
of  Kiiii(;uiririri:i,  ."77 
(if  ,'.'ir~!iiiiirllb,  ;i!(7 
of  wiviriii,  n7't 
{if  ^I'ojiiifrh    Sl.'i 
of  Mrn'irri,  'iT  I 


Fluidextmct  of  aerpenta- 
ria,  484 
of  spi^Ua,  643 
of  Bi^uill,  5'2S 
of  etiUingia,  397 
of  Gtramonium,  95 
of  auraaeh,  288 
of  sumbul,  17 
of  taraxacum,  397 
of  trilioujii,  648 
of  uva  urai,  548 
of  valerian,  IS 
of  verutnim,  263 
of  wild  cherrv,  478 
of  witeh  haiel,  289, 
of  xanthoj^lum,  398 

Flui(ie\t.racta,  3 

t'liiidextractJ},  3 

Fluidextractum  acouiti, 
267 
apocyni,  238 
aromalicuni,  480 
aiirantii  amari,  lii) 
belladonnie    mdicia, 

bprbcridis,  177 
buchu.  546 
calumbie,  477 
cannalii-s  indictc,  114 
capsici,  483 
chimaphilie,  548 
ebiratie,  477 
cimicifugs,  18 
cinchonfc,  419 
cocffi,  118 

cokLici  scminis,  391 
cnnii,  i76 
lniiViill;iri:r,  24li 
I'lllirlul',  .WJ 
iv]iri]>(dji,  ID 
(!igi(;ilis,  L?IS 
('[■RoliC,  Hs.l 

cucyl.vpn,  4J0 
I'uiinyiiii,  ,'iJll 
fr:irif;iil;i.',  TiD" 
Ccl-i'iini,  ]7'2 
gi'iil  iauii',  477 
[IiTaiiii,  l!«!l 
glyi'jTrliizu',  819 
liniii.-i r I ,  li4(i 
^riiKli'liir,  .^7(l 
EUaliill^i',  -O'.l 
bLiiu:iiui'Iklii3     fiilio- 

riiiii,  2^'.) 
jlyll^l1ti^.  ,■>;!:: 
)iyi)'-i'y:iiiij,  ll.i 
i|K'i';irii;inlij-.   !S!I 
lvr;iiiii»ri;i',  'JSS 
lr'l)Uin(ir;i\  ,S2I) 
iolii'lj:!',   r7! 
Iiqiuliiii,  IN 
niLiUco,   "i  1 
nic^criM,  r!!l7 
ini''i-  viiirjii'H',  KiJ 
|i:iff"irii',  ,147 
(liloi'^rpi.  503 


Fluidestracmin    podo- 
pbyUi,  518 

pruni  Virginiuiue,  478 

quaaais,  476 

quercus,  289 

quillajfe,  574 

rhaiiini    purabiaac, 
507 
aroma tieum.  507 

rhei,  504 

rhoia  glabrte,  2SS 

rosie,  289 

sabtniP,  579 

aanguiiiariip,  577 

sarsapiiriil^f ,  397 

i-omposituni,  397 

wills,  528 

scopolffi,  95 

senogs,  574 

sennsc,  506 

«crpentaris,  484 

spieeliie,  &43 

KliUiDgiff,  397 

elr&monii,  95 

Bumbul,  17 

taraiaci,  397 

tritici,  548 

uva  urai,  547 

valerianip,  15 

veralrij  2^3 

vibumi  opiili,  5KI 

vibumi  pruni folii. SSI 

xanthoxyli.  398 

Eingiberis,  482 
Fluorides,  659 
Fltioroform,  6.59 
Fluorijformnl.  H."!) 
[■"hliiriil,  I'l.id 
l-i"«!^,    :iri  ilii'r^illv    liip^- 

Icd.lilH 
t'oriiiiiMrliydf,  liMl 
r'liniiiiliii,  'I"-'! 
Foriiiiii,  ,"i."ili 
Forniol,  lisi'i 
Fiiniiyl.iiM'i 

britjiid'',  HK) 
Fuwipr's  siiluiioii,  3K1 
FoxrIiivi',  l?|s 
Fr;iiii;ul;i,  .VI7 
Fningiiliu,  .V(7 
Fr.iMiiiLs  iinni>,  .ItKi 
Ffpiii'ii  dLi;it:ili[i,  21\ 
Fri'iii'li  ivf  ieiiis  iiriil  tiir:i-- 

iiri's,  7(K; 
FvilU'r's  |i|[rl  li,  (iL;7 
FuiiiiRHtiou-,  iiii>ri'i]r..i1 

:i7(l 
Fu-^i^l  silviT  iiiiriid-,  ,il.i 

f^tduin,  li.sx 

(iiiilii.s  miirrliii;i    .'N7 

G-M.i.  *JS7 

•  iilllil'    U.'i.l,     J-v? 

( Irillii-laiiiiir'  iiriil    L.'^  ( 

(;:iii-,-js: 

(i;lliiti|r.  JSS 


^ 


^^H 
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^V  Gamboge,  519 

Gold  and  sodium  chloride, 

Honey  of  rose,  289                        ^^^H 
Hope  B  camphor  mixture,             ^^^H 

^V            in  aortfi,  520 

372 

Gangrenous  ergotism,  590 

Gold  iodide,  373 

^2                                                   ^^^H 

GarclniH  haoburii,  519 

oxide,  373 

Hops,  17                                            ^^M 

Gaultheria,  oil  of,  44(1 

Golden  seal,  592 

Hordeiun,  620                                   ^^H 

Gelatin,  400 

Gosaypil  cortex,  598 

Horehound,  577                               ^^^H 

taanalc,  289 

Gossypium  herbaccum. 

Hot  baths,  559                            ^^^^H 

Gelalinunij  400 

glycennalum,  402 

598 

Huaniico           117                   ^^^^^H 

purificatum,  598 
Goulard's  extract,  293 

Humulus,  IT                                ^^^^^^1 
lupulua^  17                                 ^^^H 

Gelatose  silver,  319 

Gelsemine,  172 

Granatum,  646 
Gray  powder,  360 

Huxliam'x  tmcture,  419                ^^^| 
Hj^rugogue  diuretics,  528               ^^^H 

Gelseminin,  172 

Gelsemium,  172 

Green  ginger,  4S2 

Hydrargyri    rhloridum               ^^^^ 

(wisoning,  174 

soap.  600 

corrosivum,  360                            ^^^| 

sempervirens,  172 

Griffith's   mixture,  324 

cbloridum  mil«,  360               ^^^H 

1           Geoeral  remedies,  14 

Grindelia,  576 

iodidum,  Qaviun,  360               ^^^| 

Gentian,  476 

robusla,  576 

rubrum,  360                       ^^H 

GeDtiana,  476 

squaiToea,  678 

oxiduni   flavum,  300               ^^^| 

lutea,  479 

Guaiac,  397 

nibnini  360                    ^^H 

GeDtiopikrin,  477 

resin,  397 

Hydrargyrum,  300                           ^^^H 

1          Gentisio  acid,  476 

Guaiacol,  676 

ammoniatiun,  3G0                    ^^^H 

'           Geranium,  289 

1                  maciilatum,  289 

carbonate,  677 
Guaiucolis  carixina**,  677 

rum  cretn,  360                       ^^^H 

Hydrastin,  592                                 ^^^1 

German  cliumomilc,  4X4 

Guutacoaic  acid,  502 

Hydrastina,  592                               ^^^H 

dlgilalin,  218 

Guarana,  209 

Hydrastiae,  592                               ^^^H 

Germi  fides,  653 

Guaraninc,  209 

Hydrastinina;   hydroclilo-               ^^^| 

Gigarlina  mamilloBa,  618 

Cum  a  tabic,  617 

ras,  596                                      ^^H 

Gin,  655 

Gun-cotton,  630 

Hydrastiiiine    hydrochlo-               ^^^H 

Ginger,  482 

Gun  jab,  113 

mto,  596                                         ^^H 

1           Glacial  acetic  oeid,  290 

Gutta-percha,  630 

Hydrastis   .502                                   ^^H 
cunodenEis,  592                         ^^^H 

Gland  ulip  HUprareniiles, 

'               aicc»,  242 

Hip mato porphyrin,  86 

HydraCed  chloral,  75                       ^^H 

thyroideop  siccEE,  406 

Hii-maloxylin,  288 

Hvdral«d   oxide  of  irou,               ^^^H 

Glauber  salt,  508 
GliicoBidea,  2 

Hicmatoxj-lon.  288 

^^M 

campechianum,  2S8 

Hydriodic  acid,  374                          ^^^^ 

Glycerine,  624 

Hapenia    abyssitiica,  645 
Halogen  disinfcctsnls,  656 

Hydrobromio  acid,  153                    ^^^H 

1                   salicylate,   456 

Hydrorhinone,  (nui«)  547             ^^^^ 

Glycerinated  gelatin,  402 

Hamamelis,  289    ■ 

Hydrochloric  acid,  331                   ^^^H 

Glycerin  urn,  624 

virginica,  2S0 

poisoning,  329                       ^^^H 

Glycerita,  3 

Hashish,  113 

Hydrocyanic  utid,  275                     ^^^^ 

h          Glycerite  of  boroglycerin. 

Hay-fever  antitoxin,  411 

poisoning  by,  28(1                 ^^^H 
HydroHuoric  acid,  659                     ^^^| 

095 

Heat  OB  a  disinfectant , 

oF  hrdraslix.  592 
of  phenol,  664 

653 

Hydrogen   dioxide,   sohi-               ^^^H 

Heavy  magnesia,  634 

of,  661                                     ^^H 

of  fltarcli,  622 

oil  of  wine,  (note)  29 

peroxide,  solution  of,             ^^^H 

of  tannin,  2S5 

Hcdeomn  pulcgioides,  580 

^^^H 

Glycerites,  3 

Hedonal,  90 

sulphide,  578                       ^^^^H 

Glycerilum  acidi  lanniei. 

Hemp.  1 13 

Hydroquinone,  6S3                        ^^^^| 

285 

Henbane,  95 

Hydrous  wool-fal.  62.1                    ^^^1 

amyli,  622 

Heroine,  74 

Hj'droxy benzene,  (><>4                    ^^^H 

boroglycerini.  695 

Heleroxanthin,  531 

HyosciniB   hydrobromi-               ^^^H 

hydras  I  is,  592 
pnenolis,  664 

Hetol.  693 

dum,  109                                        ^^H 

Hexametliylenamina,  556 

Hyoscine.  108                                ^^H 

Olyeerol,  624 

Heiiamelhylenelc  traniine. 

hydrobromide,  109                   ^^^H 

1           Glycero-phosphoric    acid, 

556 

poisoning.  112                        ^^^H 

'               337 

High  enematu,  500 

Hyoscyamina'  hydrobro-              ^^^H 

(llyceryl  Irinilrate,  161 
(Jlvco-  omialili,  689 

Hippurat«    of    hme    and 
lithia,  (note)  691 

miditm,  95                                 ^^^H 

sulphas,  95                                 ^^^H 

Glycoeal,  456 

Hippuric  acid,  691 

Hyoscyamine,  94                           ^^^H 

Glycyrrbiza,  619 

Hive   syrup,   Coxe's,   528 

hydrobromide,  95                     ^^^^| 

glabra,  619 

Hoffmann's  aoodyne,  26 

sulphate,  95                               ^^^H 

'                   gland  uli  fern,  619 

Holly  tea,  209 

Hyoscyamus,  05                            ^^^H 

Glycyrrhizin,  619 

Homatropinie     hydro  bro- 

niger,                                     ^^^H 

Glycyirhirimmi  ammoni- 

midum,  112 

Bypercmesia,  488                             ^^^H 

atum,  619 

Hon^lropino.  112 

Hypochlorites,  S24                           ^^^H 

Goa  powder,  600 

J 

hydrobromide,  112 

Hypodermic  injections,  4               ^^^H 
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Hyptodermic  purgation, 

501 
HypodermocIysiH,  626 
HypophoBphttes,  336 
Hypo  phosphorous  acid. 

Hypophysis,  406 
Hypoquebtachine,  179 

Iceland  moes,  620 
Ichthalbin,  396 
Ichthargan,  320 
IchthyodiD,  396 
Ichthyol,  SOfi 

aJbuminaU!,  396 
Idioayncraaiee,  6 
Igasuric  acid,  131 
IgtUB  sacer,  S90 

gancti  Antonii,  590 
Ilex  caeeine,  209 

paiBfuaiensia,  209 
Incompatibilitiee,  10 
Index  ol  diseaaes,  710 
Indian  canuabiB,  113 

corn,  SI9 

hemp,  113 

meat,  502 
Indications  for  drugn,  3 
Inte  poison,  237 
Infiltration-antesthesia, 

52 
Infusa,  2 
Infusion  of  cloves,  481 

of  digitalis,  213 

of  senna,  compound, 
506 

of   wild   cherry,   478 
Infusions,  2 
Infuxum  tit^lalis,  218 

pruni  virginianip,  47H 

senns  compositiim, 
506 
Injections,  5 

niibcutuncous,  4 
Innoluble    gold    preparn- 

tions,  373 
Intravenous  salt  solution 
in  poLHoning,  (note)  127 
Inunctions,   mercurial, 

369 
Iodine,  373 

as  a  disinfectant,  657 

poisoning,  378 
lodipin,  380 
lodism,  379 
Iodoform,  380 

poisoning,  384 
lodoformogen,  387 
lodotonnum,  381 
lodol,  386 
lodolura,  386 
lodothyrin,  403 
lodum.  374 
Ions,  theory  of.  533 
Ipeeacuanbii,  4S8 

iis  II  di!i|ihore(ii-,  ."il>J 


Ipecacuanha  aa  an  expec- 
torant, 573 
Tpccocuanbic  acid,  489 
Irish  moss,  618 
Iron,  323 

and  ammonium,  cit- 
rate, 323 
and  ammonium  tar- 
trate, 323 
and    potassium    tar- 
trate, 323 
and   quinine   citnkt«, 

323 
and    strychnine    cit- 
rate, 323 
cacodylate,  359 
citrate,  323 
tartrates,  323 
wire,  323 
Irritants,  600 

and  cDUnt«r-irritanls, 
600 
Isaconitine,  267 
Isarol,  396 
Iso-butyl    nitrite,    (note) 

161 
IsopeUetierine,  646 
Isophysoetigmine,  146 
Isopilocarpiae,  (note) 

Isopral,  90 
Isopumciue,  646 
Itrol,  319 

Jaborandi,  562 
Jaborine,  (note)  563 
Jacket-poultice,  629 
Jaguarandy,  562 
JaHip,  516 
Jslapa,  516 
Jalapin,  517 
Jamaica  ginger,  482 
Jaiimica  quassia,  476 
Jambul,  398 
Jamestown  weed,  94 
Jamguarandi,  562 
Japaconittne,   (note)  266 
Japanese  belladonna,  95 
Jateorhiza   palmata,    477 
Jerusalem  oak,  643 
Jervine,  262 
Jessamine,  172 
Juniper,  554 
Juniperus,  554 

communiu,  554 

sabina,  579 

Ivaniala,  647 
Kaolin,  627 
Kava,  555 
Kava-kava,  555 
Kava  resin,  555 
Kavin,  555 
Ivawa,  555 

Kiliani'a  digitalin,  218 
ivino,  288 


Kino-tannic  aeld,  284 
Kola  nut,  209 
Komb4  poiaon,  237 
Kosin,  645 
Koaotoxin,  645 
Kouaao,  645 
Ktameria,  288 

ixina,  2SS 

triandra,  288 
Kuzazu,  (note)  266 

Uibanaque's  solution,  656 
lactic  acid,  616 
Lactopbospfaate  of  lime, 

336 
lActuca  viroea,  19 
Lactucarium,  19 
lactucin,  19 
Lady  Webster  pllk,  505 
Lanolin,  622 
Lard,  622 

Large  enemata,  500 
largin,  319 
lAudanine,  72 
Laudanum,  68 
lAvage  of  the  blood, 

(note)  127 
lAvandula   spica,    (note) 

475 
Lavender,  oil  of,  480 
Laxative  foods,  502 
Laxatives,  497 
Lead,  293 

acetate,  293 

carbonate,  293 

chromate,  (note)  296 

colic,  296 

iodide,  293 

nitrate,  293,  656 

oxide,  293 

plaster,  293 

poisoning,  294 

water,  293 
Lecithin,  399 
Lcdoycn's  disinteclimt 

solution,  294,  656 
Lemon-juice,  512 
Leroon-peei,  480 
Lemons,  essential  salt  of, 

685 
Lcptandra,  520 
Leptandrin,  520 
Levant  wormseed,  639 
Lichen  starch,  620 
Lichenin,  620 
Licorice,  619 

root,  619 
Light   magncsiu,  KM 
Lily  of  the  valley,  240 
Lime,  635 

I'uice,  512 
iniment   636 
unslaked,  636 
water,  636 
Limonis  cortex,  4S0 
succus,  480,  512 
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Lirimentof  ammoiiiii,  183 

Litliii  citTBa  efterveacens, 

Materia  medica,  1                                 ^^^H 

^_        of  bclladotina.  05 

542 

Maticin.  554                                          ^^^^H 

^H       o[  taniphor,  187 

salicylaa,  446 

Malico,  554                                            ^^^^| 

^H      or  chloroform,  30 

Lithium,  542 

Matricaria,  484                                      ^HH 

^M      of  lime,  630 

arsenical  solution  of. 

chamomilla,  484 

^f       of  soup,  187 

543 

May-apple,  517 

of  turpentine,  548 

benzoate.  542 

Meadow  salTron,  390 

Llniroenla,  3 

bromide,  154 

Measures  of  the  metrical 

Liniinents,  3 

carbonate,  542 

Byst<^ni,706 

LiDimcnlum  aninioniae. 

dirale,  542 

Itfcelianical  emetics,  496 

183 

mercuric  iodide,  655 

Meconic  acid,  57 

1              belbdonns,  VH 

Balicv1ai«,  446 

Mcconino,  57 

^^      calcis,  636 

Lobelia,  170 

Medulla  sassafras,  619 

^H       camphonp,  187 

inflata,  170 
Lobeline,  170 

Mel  rosn,  2S9 

^f       chloroformi,  30 

Melaleuca    leucadendron, 

saponis,  187 

Local  aniexthesia,  51 

440 

ferebinthina;,  548 

iLpplicaLionN,  5 

Melia  aeedaraoh,  647 

Linseed  oil.  622 

remedies,  475 

Mentha  piperita,  480 

Limun,  6 It) 

Logwood,  288 

pulcgituii,  580 

Uriitalissitiiiuii,  610 

Lotengcs,  3 

Lugol^  solution,  374 

viriiJiH,  480                                            ^M 

Lirjiiefied  phenol,  (564 

Menthol,  480,  681                                         M 

Liquid  petrolatum,  622 

Lunar  caustic,  313 

Merciu-ial  cachexia,  365                              IH 

fumigations,  370                                   ^M 

Liquor   acidi   areeaosi, 

Lupulin,  17 

346 

Lupulinum,  17 

inunctions,  369                                     IH 

^m        arseni  et  hydrargyri 

Lycoctonine,  (note)   266 

ointment,  360                                       |H 

^B           iodidi,  346 

pills,  361                                                 ■ 

^H       calcis.  6^6 

Mace,  481 

piaster,  361                                            ■ 

^H      chlori  c(impoBitus,6.'i6 

MugneBia,  634 

poisoning,  local,  365                           ^| 

^H       creaolis  compoaitiiFi, 

Magnesii  carbonait,  035 

ptyaliBm,362                                        ^M 

■            078 

oxidum,  635 

purgatives,  513                                     ^M 

^H       fern  chloridi,  324 

oxidum  ponderosum. 

Mercuric  nitrate,  solution                           H 

^H        feiri  et  ammonii  Siee- 

6.35 

of,  614                                                         I" 

H            lun,  324 

sulplias,  .508 

chloride,  360                                          1 

^H        ferri    aubsutptintiH, 

sulphas  effervescpLis, 

iodide,  3G0 

H 

508 

oside,  360 

^H        ferri  lersulplialii',324 

Magnesium  carbonate, 635 

Morcurous  chloride,  360 

^H        formuldehydi,  (tS6 
^H        B;ulia'i>erch?,  KtO 

oxide,  635 

iodide,  360 

stJphate,  510 

Mercury,  359 

Male  fcm,  6-13 

bichloride,  360 

^H 

MallotUB  philippineiiBJf^, 

as  a,  caustic,  613 

^H        iodi  (Tom positive,  374 

647 

UJi  ft  cathartic,  513 

^H        rtiHgneaii  cilratia,  .W^, 

Malt,  650 

Hs  a  diuretic,  53i) 
as  a  germicide,  654 

H 

Manganese,  328 

^H       iilumN  sulmcetaliH, 

dioiide,  328 

biniodide,  360 

■        -m 

sulphate,  323 

livpodermic  use  of, 

^H       plumbi  siihncetatiH 

Mangani    dloxiduni    pro;- 

"369 

^M          dilutiu,  293 

cipitatum,  329 

with  chalk,  360 

^H        poloss^.  535 

hypophosphis,  329 
BUlphaa,  329 

Mda-arBenic-anilid,  359 

^H       potiiasil  arecnitis,  346 

Mclacrcaol,  678 

^H        potiLssii  citml.ia.  512. 

Manna,  503 

Metallic  suits  aa  disinfec- 

H           535 

Mannite,  503 

tants,  654 

^H        potaxBii  hydroxide. 

Marble,  Ki5 

Mcthicmoglobin,  161,  542                 ^^ 

H      '^-^ 

Marjoram,   oil   of,    (note) 

Methods    of    udmimster'             ^^^^^| 

^H       eudie  chlorinatfD,  656 

475 

iiig  drugs  4                                    ^^^H 
Methyl  alcohol,  2t)S                            ^^^H 

^H       sodii  ure^nutis,  346 
^^1       sodii  bydroxidi,  6iJ2 
^H       tiodii  pfiosphatia  eoni- 

M«rrubiin,  577 

Marnibium,  577 

propyl-carbitioj-iire-                 ^^^H 

MartineauH  aolutinn. 

thane,  90                             ^^^^M 

^H            positUH.  -WS 

(nolel  543 

pyrocatechin,  676                  ^^^^^^| 

^^       zinci  chloridi,  308 

Mass  of  ferrotXB  isrbonalc, 

sahcylas,  446                       ^^^^^H 

Liquores,  2 

323 

sahcylate,  445                                 ^^^| 

IJsterinc,  703 

of  mercury,  360 

Methylene  blue,  437                              ^^^| 

LftharKc,  203 
Lithli  benzoas,  542 

Maesa  ferri  carbotiatis, 

Mcthylic  alcohol.  208                           ^^H 

323 

Mcthyloxvmethyl    solicy-                  ^^^H 

bromidum,  154 

hydrargyri   360 
Massage  of  the  heart,  46 

late,  45<l                                             ^^H 

1               earbonas.  .142 

Meihylthionine  hydrn-                ^^^H 

^^m        cilnu«,  542 

Matf^,  209 

chloride,  437*                                    ^^M 
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MethylthioninEe  liydro- 

chloridum,  437 
Hethylxanlhine,  531 
HethvBticin,  555 
Metnc  syBtem,  706 
Hexereon,  307 

ointment,  397 
HezereuiD,  397 
HicroBcopic   detection   of 

merciiiy,   (note)  362 
Mild  mercuraua  chloride, 

360 
HUk  of  saafetida,  16 

puDch,  207 

susar,  544 
Mineral  Bcids,  329 

sstringentfl,  291 
Histura  camphors  acida, 

332 
Histura  cretie,  636 

(erri   compoeita,   324 

glycyirhiue   compos- 
its,  619 

rhei  et  sods,  504 
Hiatune,  2 
Mixture  of  aaafetida,  16 

of  rhubarb  and  soda, 

ao4 

Mixtures,  2 

Moist  heat  as  a  germicide, 

653 
Molasses,  502 
Monkshood,  266 
Monobromated  camphor, 

161 
Monohydrate<l  Rodiuni 

carbonate,  G-'{2 
Monscl's  solution,  327 
Morpluna,  5S 
Morphinic  arplaf,  -W 

hydroi'lilririduiii,  .W 

Kulpluui,  5K 
Morphine,  58 

accUte,  5S 

benzyi-estcr-bydro-  i 
chloritle,  73 

derivatives,  73 

diacetic  ester,  74 

ethyl  ester,  73 

habit,  71 

hydrochloride,  53 

sulphate,  58 
Moschus,  14 

moBchifcnis,  14 
Mucilugc  of  gum  arabic, 
6IK 

uf  siissafrus  pilli,  (ill) 

of  dm  Inirk,  618 

of  tragacanth,  61H 
MuciLigo  »cacia^,  618 

Hut^Hufras  niedullu-, 
019 

iragacanthffi,  618 

uhTii,6l8 
Mulleil  wine,  *J()7 
Musk,  14 


Husk-root,  17 

Uuatord,  607 

Mustard  as  an  emetic,  496 

flour,  496 

leaves,  607 

plaster,  607 
Mutton  suet^  622 
Myristica,  481 

fragrans,  481 

Napelline,  267 
Naphtalinum,  679 
Naphtahn,  679 
Naphthalol,  681 
Naphtol,  680 
Narceine,  72 
Narcotine,  72 
Nataloin,  505 
Nativelle's  digitsJin,   218 
Nauseating  expectomits, 

573 
Nervines,  14 
Neural  anesthesia,  S5 
N^  camphor,  (note)  187 
NiciDtine,  174 
Nitre,  539 
Nitric  acid,  331 

as  a  caustic,  615 
poison,  329 
Nitrite-oxytiKmoglobin, 

161 
Nitrites,  161 
Nitrogen  monoxide,  22 
Nitroglycerin,  161 
Nitro-hydrofhioric  acid, 

;i32 
poison,  329 
Nitrous  acid,  l(il,  332 

oxide,  22 
Normal  halt  soliitltm,  526 
Norway  uprurc,  BIO 
Nosoplicn,  387 
Nucleic  acid,  402 
Nucleiii-s,  402 
Nulgall,  2»7 
Nutmeg,  4SI 
Nutriants, -JS;! 
Kux  vomica,  131 

Oak,  289 

Oatmeal,  502 

Oilof  absinthe,  690 
of  allspice,  480 
of  am«',  480 
of  awpic,  (note)  475 
of  liirch,  480 
of  hitler  almonds, 2H2 
of  cajuput,  440 
of  caiiiplior,  102 
of  chenopodiurn,  643 
of  cinnamon.  481, 690 
of  cloves,  481,  690 
of  copailia,  552 
of  cotton  seed,  622 
of  cubeb,  55^1 
oterigeron,  555 


Oil  of  eucalyptus,  440 
of  fennel,  480 
of  icaultberia,  446, 

of  Eeianium,  690 

of  hedeoma,  580 

of  iimiper,  554 

of  lavender,  480 

of  lemon,  480 

of  hnseed,  622 

of  marjoram,   (note) 

476 
of  mentha  pidegium, 

580 
of  mustard,  607 
of  myristica,  480 
of  nutmeg,  481 
of  orange   peel,  480 
of  pennyroyal,  580 
of  peppermint,  480 
of  camphor,  681 
of  pimenta,  480 
of  nMemary,    (note) 

476,480 
of  rue,  579 
of  sandal-wood,  555 

690 
of  sassafras,  480 
of  savine,  579 
of  spearmint,  480 
of  sweet  almonds,  622 
of   sweet   birch,   446 
of  tansy,  580 
of  tar,  575 
of  tlieobroma,  62;i 
of  thyme,  682,  690 
of  turpentine.  548 
as  an  anthelmin- 
tic, 646 
of  vitriol,  3:(0 
of  wine,  heaiy,  (nolc) 

26 
iif  u'intcrgrceii,  44<i 
of  vi-oniisccd,  690 
of  zedoary,  690 
Oils,  622 

Ointment  of  ammoniated 
merctuy,  361 

of  chiysarobin,  601 

of  galls  288 

of  iodine,  374 

of  iodoform,  381 

of    mercuric    nitrate 

361 
of  mercury,  360 
of  niitgalf.  1388 
of  phenol,  664 
of  potassium   iovliikv 

374 
i)(  red   mercuric   ox- 
ide, 361 
of  rose-water,  622 
of  stramonium,  95 
of  tannic  acid,  285 
of  lar,  576 
of  veralrine,  266 
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Oil  of   while   preripititto, 

Oleum  sinopia  volatile, 607 

F^ullinia  campana,  309               ^^H 
Pearl  barley,  620                          ^^H 

361 

te  re  bint  hi  me,  548 

of    yellow     mercuric 

lerebinlhina?     reclifi- 

Pelleherinie  tanlTSJS,  64(1            ^^^H 

oxide,  361 

tatum,  548 

Pellclierinc,  646                           ^^^H 

of  zinc  oxide,  30S 

theobromatis,  622 

Pennyroyal,  580                           ^^^| 

of  zinc  stearaie,  30S 

tiglii,  522 

Pental.  37                                     ^^H 

Ointments,  3 

OUve  oil,  622 

Pcpo,  646                                       ^^H 

Oleata,  3 

Onaye  poison,  237 
Opii  pii  viB,  68 

Pepper,  482                                   ^^M 

(Ileal*  of  atropine,  05 

Peppermint,  480                           ^^H 

of  cocaine,  1  \H 

Upinanine,  57 

water,  480                             ^^M 

of  iiierciirj-,  aiil 

Opium,  57 

Pepsin,  (HK                                    ^^B 

of  veralruiii,  2(ifi 

deodoratuni,  5lS 

Pi!p.iinuin,  (lis                              ^^^| 

Oleates. 3 

deodorized,  58 

l>eplonize(l  beef  U-a,  650          ^^M 

Oleatuin  atropinie,  95 

lialiit,  71 

gruel,  649                              ^^1 

co«e,  IIH 

poiHoiiing  by,  67 

milk.  649                               ^^M 

hydrargyri.  361 

smoking.  71 

Pernamliuco  jaborandi,         ^^H 

verut.ri,  2tHJ 

OpBoninB,  414 

^H 

Oleic  acid,  52u 

OreJije  liydroctJoras,  47S 

Perunine,  73                                  ^^^| 

Oleoretiin  of  capHirum,  483 

Orexin,  47S 

Peroxide  of  hydrogen,  661          ^^^| 
Peruvian  bark,  419                     ^^^| 

of  eubeh,  5.W 

lannale,  478 

of  fern,  IM4 

OrthiKTefiol,  678 

cocu,  117                               ^^H 

of  ginger,  482 

Orthoeresotie  acid,  (note) 

Pest  Hcrum,  412                           ^^^| 

of  tiipiilin,  18 

455 

Petrolatum,  623                           ^^H 

of  peppier,  483 
Oleoreaina  uspiitii,  644 

Orthoform,  52 

Album,  622                            ^^1 

Orthoguaiaeol-sulphonic 

liquidum,  622                       ^^^H 

capsici,  4fi3 
cutjebie,  553 

acid,  678 

Pharmacodynamics,  t                 ^^H 

Orthoplioflphoric  acid,  334 
Oxalic  acid,  685 

Pharmacology.  1                          ^^^H 

lupulinie,  18 

Phumincopccia,  1                         ^^^| 

piperis,  483 

poisoning,  685 

Pharmacy ,  1                                 ^^^| 

/idgiberis,  482 
OleoreainB,  2 

OxgaU,  508 

Ozidising  disinCectantB, 

Phellandrene,  440                        ^^H 

Phenacelin,  470                            ^^^H 

Oleum  odipis,  622 

GO 

Phenuzonum,  457                        ^^^H 

oithereum,   (note)  26 

Oxycamphor,  192 

Phenocolt    hydrooliloride,          ^^H 

amygdabe  a  marn ,  282 

Oxyi-unnubiii,  114 

471                                              ^H 

amygdnls,  exprcs- 

Oxydi colchicine,  391 

Phenol,  664                                    ^^H 

Bum,  622 

OxyHparteiiie,   (note)  248 

h'queCacIum,  664                  ^^H 

anisi,  480 

Oxytocics,  582 

poi.soning,  670                      ^^H 

aurantii  eorticia,  480 

sodiiiue,  70^1                          ^^^1 

betulic,  446,  48U 

PahouiuB  potion,  237 

Phcnolphilialein,  S07                         V 

cajuputi,  410 

Paucreatin,  G4S 

Phenolflulphonic  aeid,  673           ^^^B 
Phenyl  Bu  icylate,  446                ^^^| 

caryophylli,  480 

Pancreatized   foods,  648 

chenopodii,  643 

Papain,  651 

PhenylucctarTude,  466                ^^^| 

einnaiQomi.  480 

Papaver  aomnrferum,   57 

Phenyldihydrochinazo-         ^^H 

COpaibae,  552 
cuDcbui.  553 

Papaverine,  72 

line  hydrochloratc,          ^^H 

Papaw,  651 

478                                               ^M 

erigeronlia,  555 

Papayotin   051 

Phenyl-dimetbyl-pyraxo-          ^^H 

eucalypti,  440 
gaultheriie,   446,   4S0 

Paracetamidophenol, 

lone  457                                 ^^U 
Phenyiic  alcohol,  664                    ^^B 

(note)  466 

;o8sypii  semiiiiB,  622 
ledeomtp.  580 

Pantcresol,  6781 

Phenylis  salicytu",  4 16                       H 

I'aracrcBotic  acid,   (note) 

Phosphoric  acid,  334                          H 

iuniperi.  554 
lavandulie,  480 

455 

Phoaphorua,  338                                  1 

Paraffin,  623 

necrosis,  345                                 ■ 

lini,  622 

Paraffin  urn,  622 

poisoning,  340                              1 
sesquisulphide,  (note)            ^^B 

limonis,  480 

Paraform,  688 

menthie  piperita^.  4S0 

I'anifornmldehydc,  687 

345                                       ^H 

mentha!   viritin,   4S0 

Paraldehyde,  87 

Phoaphoryl   quinine,    436          ^^H 

morrluup,  388 

Paraldcliydum ,  S7 

Physiological  salt  soln-         ^^H 

myrislicff,  481 
oliviE,  622 

Paramidoplienol,  (note) 

466 

PhysoHtigma,  145                        ^^^H 

pi  CIS  liquidiE,  576 

Pflramorpliine,  57 

poimniiig,  152                       ^^H 

pimenlie,  430 

I^raxunthin,  532 

vcnenofium,  145                 ^^H 

ricini,  622,  521 

Paregoric,  58 

PhysoatigRiine    aaticylos,               1 

rOBmarini,  480 

Pareira,  &17 

146                                                     M 

sabinie,  579 

brava,  547 

sulphas,  146                          ^^fl 

santali,  555 

Parillin,  396 

PliyBostigmine,  145                   ^^H 

Bassafras,  480 

Pareley,  580 

eolieylale,  146                    ^^H 
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PhyBosligiiiine  sulphate, 

146 
Picracunitinc,  207 
Picrfuma  expel^a,  476 
Picric  acid,  647 
Rtrnamin,  476 
PicropodophyUin,     (note) 

517 
PiU  of  aloes,  505 

of  aloeH  and  iron,  HOB 
of  itloffl  und  mastic, 

50.1 
iif  aloea  nnd   mj^rh, 

505 
of  asafettdB,  Ifl 
of  ferroiiB  carhotuil-e, 

of  opLiim,  5S 

of  phosphiiriia,  338 

of  podcipliylluni.  cap- 
sicum,  and    tiella- 
donna,  51S 
rsila,  3 

Pllocorpidine,   (note)   563 
Pilocarpina'     hydroclilor- 
idum,  563 

nilran,  563 
Pilocarpine,  563 

hydrochloride,  563 

nitrate,  563 
Pilocarpus,  562 

jaborandi.  563 

micro phyJl us,  563 

pinoatua,  (note)  562 
Pilulffi,  3 

utoeti,  5(15 

iildc's    I'l     usufii'Iiiiie, 
r<l  >r, 

iiU>cs  I'l   fiTrl,  fiD.'i 

ulin's  fi   iii:i«i  ichen, 

ii|iji'>  f>(  myrrliif,  .'ill.'; 

;i-iifii'ti(l:!>.  Hi 

i';il  h.'irl  ii'^r    coiiifuis- 

ii:f.  ;ii;i.  .'il7 

ciilh;irlicy.'    vi'gi'hi- 

liiii's,  filT 
Fcrri  riirlHHi:is.  .'!;;!( 
Li\ii(iv:i'    i'tiiii[ii>KJI;i', 

r<i)r, 

upLi,  r»S 
l'i!nl;i'  jiliits|>h(ii-i,  ICfS 

)"uli>|il>y!li,  <':i|i~ii'i  el 
l.'-llii'liinii!i',  "ilH 

I'hi'i    ■■ifnipirsrlii',    'Ai\ 
I'iniCMlM,   ISL' 

uMiiiiiiilis,    \S'J 
I'itiknKil ,  11 IJ 
I'liMii  piiluf^l  ri>i,  51S 
l'i]Fi'  ftiimli'iKi',  "i-ll 
I'ipi'i,   |s;i 

iLiili;iistiriiliiiiii,  .IS  I 

i-il)ifli:i,  •',.'>.< 

nH'l  lJy^l  jciuil,  .'i'l.'i 

iiigriiiii,  -1m! 
Pilfcniziiiine,  ,513 


Piperazine,  543 

hydrochlorate,  543 
Piperine,  482 
Piperin,  4S3 
Pipsissewa,  S47 
Pitch,  57S 
Pituilary  body,  406 
Pix  burgundicu,  610 

liiplida,  575 
Plasma  of  starcll.  622 
Hasler  of   l>ell;idonnu,  1)5 

of  mercury,  361 

of  pariH,  ffitfi 
Plaslerx,  3 
Plait's  chloridts,  7IKt 
Pliuiibi  ac«las,  2<I3 

ciU'bonas,  293 

nitrat*,  29:} 

o^duni,  203 
Plumbism,  2&5 
Plurobum,  293 
Podophyllin,  518 
Podopliyilinicacid,  (note) 

518 
I'odophvlloresin,  51S 
Podopliyllotoan,  51S 
Podophyllum,  617 

peltatum,  517 
Polygalu  Henegn,  574 
Polymerized   formaldo* 

hyde,  (note)  689 
Polystii'liic    acid,     (not^) 

643 
Pomegranate  rind,  646 
Poppy,  57 
Porcelain  clay,  627 
I'fjrp]ijT(i»iiJie,  7i 
l'itl:L>:rt,  n.S.) 

l'cil:ifWii  fiiilpliuriilii,  'i.jN 
I'liliistiii  iLfOhi-i,  .'ili'i 

luriirlioiijis,  .'t'A-'i 

lutiirLni--,  'i.i'i 

hrumidiiML,  l.jl 

i'jirhijiuis,  5!{5 

I'hl.ir:!-;,  .'ilO 

(■itra>,  TiUS 

I'lTlTWsri'll^,    ,Vi.T 

i'Viiiiiiliiiii,  LTii 
(>1  «"lii  t;ir1l;i~,  ,'il)S 
liyilni\iiiii]z],  ."j^i.i 
hyj>ii])l|[W|iliis,  3.iti 
iiiilidniii,  ;17I 
iiilri^,  'ti'.l 

l'i)lu~siiiiii ,  'ii\  I 

!ii'cl:iti',  ,>'l-'i 

uInmi,  2111 

unci  iiiiihiiLii  liirtriLlc, 

hirarl  hiiudi',  /i35 
l.ilarlruir',  .'il)S,  ,"i:t.'; 
linpiiiiilc,  I'll 
I'iirlHinud.'.  -'-'Mi 
cliliir;itc,  ."i  II) 

]iiji.siiiiinR     liv, 
.'ill 


Potaaaium  citrate,  SOU, 
S12,S35,573 
cyanide,  276 
hydroxide,  535 

as  a  uauslir,  612 
hypophosphile,  336 
iodide.  374 
myronate,  filJ7 
uiljntp.  539 

poisoning  by,  £3!) 
oxiiluie,  68S 
[lenimngsnale.  MiO 
HM     enitneDa- 
gaigue,.58U 
Poudre  ile  sti<-«»»ioii. 

(note)  294 
Poultices,  028 
Powder   of  ipecac  aud 
opitun,  58 

of     inorphinp,     couv- 
poiuidj  58 
Powdered  opium,  58 
Powders  3 
Praclicaj   aniesiheai*,   37 
disinfeelion,  tMlN 
local   a[umtlii.-''iii,   52 
Precipitated  c&lciijiu  car- 
bonate, 636 
calcium  phoaphatf, 

335 
sulphur,  603 
ginc  earhoimtc,  308 
TVedigeslpd  [cukI.h,  649 
Preparations  of  drugi,  2 
Prepared  clialk,  <i3ti 
Prescribing,  art  of,  8 
Prii-kly  i«':ir,  3117 
I'riik- nf  I'iLiiiii.  (il7 
I'rii{.K'i>\  I  .'ilntiuil,  liL't 
l'rii|incl;irv  Ji-^iiifivl;niti| 

liioli'l  Ili'^S 
l'r(i]iyliiriiiiy.  'iSS 
l'nii;ir(:fil,  :12I 
t'niiioilido  nf  iiifniirv, 

I'riiii.vcriitritU',  '-''12 
I'niiifs,  'ilM 
Priiiiuiii,  rA>'-i 
I'niiMjs  MT(iti[i:i,    177 

virgiiii;in:i,   177 
l*rus,sic  aiiil,  27."! 

JHii>OTl(Iip,  2m) 

rspiid^iiiihil  iCK'.  1 1  ml  I' 1  Jlili 
I'^eTiiloi'^iiiri^Lliiiinl,  1 1  I 
i'KCUildjrrviiii',  Jil2 
IVychnTriiii-.   IVS 
l'ternr;irpli--     lu.i'  -i||iiillii, 

2S1I 
Ptpih-iui,  3(12 
I'vilveres,  3 
Tulvis  uruTimiii'U".   4^i 

ITCtll'  f'lll1l|>ll-.lIH-,  ll^ii'' 
CtTlTVi'MlTlfi   l'll|ll|»l-l- 

ui.'-,  .iliS 
glyi'vrriii/^   I'lmi]"!-!- 
Ilk-.,  "itlli 
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Pulvis  ipecacuanha  et 

Red  gum,  440 

Saigon  cinnamon,  481               ^^^| 

opii,  5S,  4S9 

mercuric  iodide,  360 

Sal  ammoniac,  183                      ^^^| 

jalapffi  com  posit  us. 

mercuric   oidde,   360 

■Snlicin,  446                                    ^^H 

616 

rose,  280 

tialicylate  of  ^-naphtol          ^^H 

iQorphinis  compoai- 

wine,  192 

elher,  681                                   ^^M 

tus,  58 

Reduced  iron,  323 

Salicylic  acid,  445                      ^^H 

rhei  fOmpoELtus.  504 
Pumpkin  seed,  645 

Reflex  emetics,  496 

acid  poisoning.  454            ^^^H 

Relation  of  apothecaries' 

amylester,  456                       ^^H 

Punica  ^aiuLluni,  S4S 

to  metric  weights,  707 

CHters.  456                              ^^B 

Punic  ine,  646 

of  apothecaries' 

methyloxymetiiyl-                     ~H 

Purmtives,  407 

nypodcrmic  tiae  o(, 

weights    to    meua- 

efitur,  456                          ^^fl 

ures,  707 

Salicyluric  acid,  446                    ^^^| 

501 

of  metric   to  apothe- 

Sahgenin, 446                               ^^^| 

Purging  agaric,  290 

caries'  weigh  U,  70S 

Saline  cathartics,  508                  ^^^^ 

cassia,  603 

Rennet,  648 

diuretics,  533                        ^^^| 

Purified  aloes.  505 

animal  cimrcoal,  652 

Resin  cerate,  548 

Saliyprin,  472                               ^^H 

of  ittlftp,  5 16 

of  Mav-apple,  518 

of  poaopnyUum,  518 

Salol,  446                                       ^^H 

extract   of    licorice 

Snlopheo,  457                               ^^H 

root,  619 

Sulmiuininc,  437                          ^^^| 

oxgall,  508 

of  Hcammony,  517 

Salsepann,  307                             ^^^H 

Punhianin.  507 

Resina,  548 

Salt  action,  634                           ^^^| 

f^ntnidon,  472 

jalaptp,  616 

of  sorrel,  6S5                         ^^H 

bicampliorBte,  473 

podophylli.  518 

Sanguinaria,  577                          ^^^| 

cnmphorale,  4T3 

flcammonii,  517 

Sunguinarine,  577                        ^^^| 

Ealicvlate,  473 

Resinous  cathartics,  515 

Sunlalum  album,  555                  ^^^| 

Pyroculechin,  683 

Resins,  2 

Suntogcniii,  640                           ^^H 

Pyrogallic  acid,  616 

Resorcin,  683 

Huntonica,  6^19                              ^^^H 

PyroguUol,  616 
fYroligneoua  acid,  575 

Resorcinol,  683 

Santonin,  639                               ^^H 

Rhumnus,  507 

.Sariloninic  acid,  639                   ^^^| 

1^0 xy lie  spirits,  208 

franKuIa,  507 
purshiana,  507 

Santoainum,  640                         ^^^| 

Sapo,  600                                      ^^H 

Rhatany,  288 

mollis,  600                            ^^H 

Quassia,  476 

Rheum,  503 

Saponin,  396,  574  ^^^H 
Sarlllinic  acid,  397                      ^^H 

amara,  476 

officinole,  503 

Quasain,  476 

Rhodalline,  398 

SiirsapariUa,  396                          ^^^| 

Quebrachamine,  17B 
Qucbrachine,  179 

Rhuburb   503 
Rhus  glabra,  2SS 

S^irsufiiirilliD,  397                        ^^^^ 

Sarsaponin,  396  ^^^| 
Sossa  ros,  oil  uC,  480                   ^^^| 

Quebracho,  179 

Ricin,  521 

Queen's  root,  397 

Ricinaleic  acid,  521 

pith,  019                               ^^H 

Qucrcus  ulba,  289 

Ricin  olein,  521 

Saturnine   cerebri tis,   297         ^^^| 

infectoriu,  287 

Ricinus  communis,  521 

Saturniam,  296                            ^^M 

Qucvennc's  iron,  448 

Rio  Janeiro  julHirandi,  562 

Savinc,  579                               ^^^| 

QuiUaja,  574 

Quillaja  soponaria,  574 

Rochelte  salt,  508 

Scammonin.  517                          ^^^| 

Roman  chamomile,  483 

Srammonium,  517                       ^^^| 

Qui  Die  ester  of  quinine, 

Roaa  Kallicu,  2S9 
Rose  reaves,  2S9 

Scammuny,  517                           ^^^| 

437 

Scheele'e  green,  368                    ^^H 

Quinidinip  sulphas,  419 

Roecmary,   oil   of,   (note) 

Schleich's   inHltralioa-an-         ^^^| 

Quiiiidine,  419 

475 

lestheeiu,  52                              ^^^| 

Quinina,  419 

Rosin,  548 

Schwcinfurt  green,  358              ^^^| 

Quinime  biaulphas,  420 

Roth-Drager  inhaler. 

Scilla,  528                                     ^^M 

hydrobromidum,  420 

(note)  44 

Scilliu,  r.-2S                                   ^^M 

hydroL'hloridum,  420 

Rottlorin,  647 

Scilhpicrin,  528                            ^^^| 

sulphas,  419 

Rubefacients,  607 

Scillitio,  628                                 ^^H 

Quinine,  419 

Rubijervine,  262 

Scillitoxin,  528                          ^^H 

bisulplmte,  420 
dihydroxyl,  (note)421 

Rubaronic  acid,  472 

Scoparin,  530                               ^^^H 

Rue,  579 

Scoparius.  529                          ^^^| 

esters.  436 

Russian  bath,  £59 

ScopohL.  05                                   ^^H 

hydro  bromide,  42(1 

Ruta  groveolens,  579 

caniiolica,  05                       ^^^H 

hydroclJoride,  420 

japoriica,  95                         ^^^| 

poisoning,  433 

Sabadilline,  (note)  266 

Scopolamine.  108                        ^^^^ 

Balicytatc,  420 
eulpliate,  420 

8abina,  5/9 

hydrobrumide,  109              ^^^^ 

Saccharated   ferroun  car- 

-morphine   ancesthe-        ^^H 

bonate,  323 

111                           ^^H 

Rectified    oil    of   turpen- 

Saccharm. 627 

Secale  cereale,  582                       ^^^^ 

tine,  548 

Socchurum,  502,  544 

hk'idhti  powder,  508                   ^^^| 

Red  cinchona,  419 

lactis,  502,  544 

Senega.  574                                  ^^^^ 
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Senna,  506 

Serpentuia^  484 

Serum  aatidi^therieum, 

408 
Sevum,  622 

Sex  in  relation  to  dose,  7 
Sbofe  oU,  388 
Silberol,  319 
Silver,  312 

aceUte,  310 

as  a  germicide,  655 

caseinate,  320 

citrate,  319 

^ranide,  312 

fluoride,  650 

lactate,  319 

nitrate,  313 

nitrate,  diluted,  313 

nitrate   fused,  313 

oxide,  313 

poisoninK,  317 

soluble,  320 

eulphocvbolatc,  319 

thic«ul[dtanale,  320 

vitellin,  319 
Sim^e  bitters,  478 
Sinalbin,  607 
Sinapia  alba,  607 

nigra,  607 
Sinigrin,  607 
SUppery  elm,  618 

poultice,  618 
Srailacin,  397 
Smilax,  396 

Snake-poisoning  antitox- 
in, 413 
Soap,  600 

liniment,  187 

plaster,  293 
Soap-bark,  574 
Socaloin,  505 
Socotrine,  aloes,  504 
Soda,  632 
Sodii  orsena-s,  346 

arsenas  exsiccatus, 
346 

benzoas,  69! 

bicarbonas,  633 

bisulpbis,  694 

boras,  695 

bromiduiii,  1&4 

carbonas    monohy- 
dras,  632 

hydroxidum,  632 

hypophosphis,  336 

iodidum,  374 

nitris,  162 

plienolsulphonas,  673 

phosplias,   334,   508 

phoBphaa  efferves- 
cens,  508 

phasplias  exsiccatus, 
508 

sal  icy  las,  446 

sulphas,  508 

aulphia,  694 


Sodium,  632 

ana   caffeine   beiuo- 

ate,  217 
and  theobromine  sal- 
icylate, 531 
anenat«,  346 
benioat«,  691 
bicarbonate,  632 
bisulphite,  694 
borate,  605 
bromide,  154 
cacodylate,  359 
carbonate   632 
chlorate,  (note)  541 
cinnamate,  693 
fiuorida,  650 
hydro:dde,  632 
hypochlonte,  826 
hypopho«phite,  336 
imfide,  374 
nitrite,  162 
phenols  ulphonate, 

673 
phosphate,  334,  610 
salicylate,  446 
santaninate,  642 
sulphate,  510 
sulphite,  694 
sulphocarbolate,  673 
theobromine    salicy- 
late, 531 
Soft  soap,  600 
Solid  extracts,  3 
Soluble  ferric  phosphate, 
323 

ferric  pyrophosphate, 

323 
iron  and  quinine  cit- 
rate, 323 
silver,  320 
Solution   of   arsenic   and 
mercuric  iodide,  346, 
371 

of  arsenous  acid.  346 
of  caustic  potash,  535 
of   chlorinated   soda, 

6S6 
of  ferric  subeulphate, 

327 
of  ferric  sulphate,  324 
of  formaldehyde,  686 
of   gutta-percha,  630 
of  hydrogen  dioxide, 

661 
of  lead  Bubacetale, 

293 
of  lime,  636 
of  magnesium  citrate, 

512 
of   mercuric   nitrate, 

614 
of  persulphate  of  iron, 

324 
of  potassB,  535 
of   potassium   arsen- 
ite,  346 


ScJution  of  potassium  cit- 
rate, 512,  535 
of  sodium  arsenate, 

346 
of  sodium  hydroxide, 

632 
of  subsulphate  of 

iron,  327 
of  tine  chloride,  308 

SolutionSj  2 

Somnifacients,  57 

Soiiodd,  387 

Spanish  flies,  604 

SparteinK  sult^as,  24S 

Sparteine,  248,  630 
'    Bulptute,  248 

Spesrmmt  water,  480 

Spermaceti,  622 

Sphacelinic  acid,  582 

Spbacelotoxin,  582 

Spice  pJastera,  608 

Spigeba,  642 

marilandica,  642 

Spigeline,  642 

Spinal  anesthesia,  54 

Spirit  of  ammonia,  183 
aromatic,  183 
of  anise,  480 
of  cami^r,  187 
of  chlwjform,  30 
of  cinnamon,  480 
of  ether,  26 
of  ether,  compound, 

26 
of  gaultheria,  480 
of  glonoin,  162 
of  glyceryl  nitrate 

162 
of  juniper,  554 
of  lavender,  480 
of  nitrous  ether,  162 
of  peppermint,  480 
of  sp^minl,  ^0 

Spirits,'  3 

Spirit  US,  3 

tttheris,  26 

Klheris     compositUH, 

26 
fftheris  nitrosi,   162 
ammonia,  183 
ammonis  aromati- 

eus,  183 
anisl,  480 
aurantii    compONitus. 

480 
camphorffi,  187 
rhlorciformi,  30 
cinnamomi,  480 
frumenti,  192 
gaultheriie,  480 
glycerylia   nitratis, 

162 
junipcri,  554 
juniperi    compositus, 

554 
lavanduls,  480 
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Spiritiia  mentha^  piperita, 

Sulphonmethanum,  S3 

Syrupus  ocidi  hydriodicj,               H 

480 

Sulphur,  693 

^^M 

virdia   480 
1                        vini  gallici,  192 

Sulphur  dioxide,  694 

acidi  cilrici,  512                  ^^^H 

lotum,  C93 

altho'ie,  620                         ^^H 

Spleen,  407 

prieci  pit  stum,  603 

aurantii,  4S0                       ^^^H 

Squill,  528 

subhmutum,  693 

calcis,  636                            ^^^H 

SquininE  cucumber,   518 
Starch,  019 

Sulphurated  lime,  694 
Sulphuretted  hydrogen. 

ferri  iodidi,  324                    ^^M 

terri  quiiiina>  ei  stry-                 H 

1                Stearif  arid,  622 

578 

ehiuiniL'     phoNphii-                 H 

tjtereulia  acuminata,  309 

Sulphuric  acid,  33U 

tis,  324                                      ■ 

J                SlilUngia,  3(}7 

poisoning,  329 

fuscua,  5U2                                    H 

Stillingine,  397 
SliiuuTating  diurelics,  52a 

Sulpliiiris  iodidum,  69:) 

hypophoHphituni,336                 H 

Sulphurous  acid,  694 

hypophoH  phi  turn,          ^^B 

expectorants,  574 

Sumach,  288 

compositum,  336             ^^^H 

Stonmchirs,  475 

Surabul,  17 

ipecacuanhie,  489                ^^^H 

Stovaine,  52 
Straits  oil,  388 

Sunihulic  acid,  17 

kranicriic,  288                     ^^^H 

Supposiloria,  5 

lactucarii,  20                       ^^^^| 

.Slrepl.ococcuw  antitoxin, 

Suppositories,  3,  5 

fnciH  liquidie,  576               ^^^^| 

410 

urethral,  5 

pruni  Virginians,  478                V 

Stronger  water  of  ammo- 

Suprarenal capsule,  241 

rhei,  504                                        ■ 

nia,  183 

Suprarenin,  242 

rhei  aromacicus,  504                  H 

11                Strontii  bromidum,  154 

Surinam  quassia,  476 

rosB>,  239                                       H 

iodidum,  374 

Sweet   orange   peel,   630 

sarsaparillo'  compos-                 H 

lacloH   545 
Balicylaa,  446 

spirit   of    nitre,    685, 

itti.s,  529                                    H 

728 

Bcillie.  528                                     ■ 

Strontium,  544 

tincture  of  rhubarb. 

Bcillap  compoiiitUB,257                 H 

bromide,  154 

664 

senegiB.  574                           ^^^t 

iodide,  374 

Swertia  ehiraia,  477 

senns,  506                           ^^^H 

lac1at«,  545 

Sydenliam's  laudanum, 58 

lolutanua,  577                     ^^^| 

salicylate,  446 

Synthetic  oil  of  cloves,480 

zingiberis,  628                       ^^^| 

Strophanlhin,  237 

Syrups,  544 

Systemic    lavage,    (note!                 H 

Stroplmni  hiiium,  237 

Syrup  of  acacia,  818 

127                                             ^^M 

Strophanlbus,  237 
hiapidua,  237 

of  altlupa,  620 

Systemic  remedies,  14                ^^^H 

of  citric  acid.  512 
of  ferrous  iodide,  32H 

^H 

kombe,  237 

Tabacum,  174 

Table   of  apothecaries' 

Strychnic  acid,  132 

of  hydriodic  acid,  374 

]                Strychnina,  131 

of  hypophosphites. 

weights  and   measures, 

poisoning,  140 

Strychnino!  nitraa,  131 

338 

706 

of  iodide  of  iron,  324, 

Table  of  cost   of  various 

sulphas,  131 

328 

disinfectants,  (note)  6.'i8 

Strychnine  nitrate,  131 

of   ipecacuanha,   489 

Table  of  germicides,  703 

sulphate,  131 

of  iron,  quinine  and 

Table   of   the   proporliiin 

Strychnos  nux  vomica. 

strychnine   phos- 

of  alcohol   in   dilTerent 

131 

phate,  324 
of  Kramer  ja ,  288 

winea,  709 

Stupes,  550 

Tableof  relation  of  apoth- 

Styptic collodion,  285, 630 

of  lactucariiun,  20 

ecaries'  weights  to  met- 

Styptidn, 291 

of  lime,  6.'36 

rical   weights,  707 

Styptics,  284 

of  orange,  480 
of  rbulmrb,  504 

Table  of  relation  of  apoth- 

Styraic benzoin,  690 
1                SuDBCute    lead-poiaoninR, 

ecaries'   weights   and 

of  rose,  289 

measures  to  each  other. 

1                    296 

of  8arsapa.rilla,  coni- 

707 

Subcutaneous  injections,  4 

pound,  257 

Table    of   weights    and 

'                Sublimed  sulphur,  093 

of  senega,  739 

measures  of  the  metri- 

1               SuccUH  limuni!',  480 

of  senna,  SM 

cal  system,  706                               . 

Suet,  622 

of  squill,  528 

Tachiol.  659                                  ^^M 

Sugar,  502 

of  squill,   compound. 

Tamarind,  503                             ^^H 

as  a  diuretic,  544 

528,  257 

TamarinduK,  503                         ^^^H 

of  lead,  29:j 

of  sweet  orange  peel. 

Tunacctum,  5S0                           ^^^H 

of  milk,  ■'J02 

4S0 

vulraire,  HSO                         ^^H 
Tannacol,  289                               ^^H 

Sulphites,  69.^ 

of  (ar,  576 
of  Totu,  577 

Sulpho-carbolie  acid,  673 

Tannalbin,  289                             ^^^^ 

Sulphonal,  S3 

of  wild  cherry,  478 

Tannate  of  cannabene,  1 17           ^^H 

poiaoning,  85 
Sialp  lones,  83 
Sulphonetbylmethanum, 

Syntpi,  2 

Tannic  acid,  284                                 ^M 

Syrups,  2 

comoounda,  289                  ^^^M 
Tannin  albuminate,  289            ^^^H 

Syrupus,  544 

83 

acacis,  618 

Tannoform,  289                          ^^H 

^ 


Tannopine,  28S 

Tannon,  289 

Tansy,  580 

Tar,  575 

Tar  camphor,  679 

Taraxatimi,  S97 
officinale,  397 

Tartar,  51 1 

etnclic,  257 
poiiioiung,  '2i'At 

Tartaric  acid,  51 1 

Tea,  209 

Temperament,  in  rolation 
to  doae,  B 

Terpbene,  675 

Terebeiium,  575 

Terebinlhinu,  54^ 
caiiadeneiti,  548 

Terpin  hydrate,  575 

Terpini  hydraa,  575 

Tertiary   aiayl    nitrite,  ! 
(note)  161  ! 

Tetano-canaabene,  114 

Tetanus   antitoxin,  410 

TelJa-iodo-phenol-pbtha-  ' 
lein,  387 

Tetra-iodopjTTol,  386 

Telra-nielnylthionine  hy- 
drochloride, 580 

Thca  sinensis,  209 

Tlitlmine,  72 

Thebolftctic  add,  67 

Theine,  209 

Theobromine.  631 

and    Bodium    salipy- 

Ute,  531 
;iii(l   sijcJiuni  acetate,   ' 
.>{■_'  , 

T]i<>iniii,  oili?  I 

TllPiii-..],  (i7S  '■ 

Tlii-i>|itivllin,  5.i2  I 

'llllTillo'l,  tll.S 

Thi'i--iri;iiiiin<-,  :S1IS 
Til  VII  ml    us    iiiillii'hniTilic, 
(ill) 

as  ;i  (lisiiiforLaii  I , 
(iS.2 
J'liyiiioli.s  iiididiiiii,  -ISli 

'l'liviiiii-;.-i'(pvilinii,  (niili>) 

vii!g:iiis,  (jSl; 
TlijTCouiiliii>\i]i,  -W.l 
'lliyniid  hr.ily,   H):( 

'l"liyroj.li-.iiiu-,  r-'.M 

I  }iyriiiiiiliii,  ■ll]:l 

'I  iiiii'    I'ur    :i<lrijiiii>.M:iliiiii 
III  ilriiK--,  7 

'I'iricl  iini  :l. iii,  L'llT 

;iliic-,  ."j(l,> 

al(ii"i  el   iiiynliir,  .'AVi 

:iiili|>i''  iiiilicii,     (iiiitc) 

4:{li 
ariiira',  (ilO 
a.stf'i'l  iiiu'.  Hi 
aurutilii  duh-is,  4S() 


Tinctiira  belladonna  foli- 

orum,  9S 
benzol  ni,  391 

benzoini     coiiipositu, 

691 
calumbs,  477 
cacmabia  Indicie,  114 
cantharidin,  605 
cardamomi,  480 
cardainonii    compua- 

ita,  480 
eimieifugip,  18 
cinchons,  419 
rinciionie   mm  potii  t  a , 

419 
cinnaniouu,  430 
colcliici  seininis,  39t 
,     digitalis  218 
ferri  chloridi,  324 
galliB,  288 
eambir   composite, 

288 
geLsemii,  172 
gentianiB    conipoaita, 

477 
giiaiaci,  397 
guaiacii     antDianiala, 

397 
bydrastlH,  592 
i^Y>SFvami,  95 
iodi,  374 
ipecacuanhac,  et  opii 

58,489 
kino,  288 
kramerin,  238 
lavandul^     eomposi- 

I  us.  4S0 
lacliu-arii,  20 
liiiioiiis   corl ici.i,   4fiO 
^il)fli;i>,  171 
itiii.si'Jii,  14 
iim-is  vi'inicj',   Ml 
opii,  /iH 

'ipii   caJiiplioratu,   .'W 
o[)ii   i.leoili>ru(i,    "iS 
[iliysrwligniali.-.,  I  4fi 
iiu;i,ssi;i>,  47ti 
rliei,  .W4 

rlu'i  uroMiatii'a,  :'M 
willa',  Si-i 
M'r|M*iiiana',  -1S4 
slr:iiiii>[iii,  Mr, 
slrophaiillii,  2:i7 
liiliKan:!,,  ."i77 
Viiioriaiia',  15 
valeri^iiiu'    aimiHiiii- 

ata,  la 
voriitri,  ■Jii:; 
/iiigilHTis,  4S2 
Tiiirt^u-a>,  :i 

Tincture  of  ai'i>iiilc,  'JtiT 
of  alix-s,  51),) 
of  a!i)is  iiiiii   uijTrh, 

,"il),') 
of  urnica,  tilO 
of  iiJiafctida,  Ifi 


Tincture  of  belladonna 
leaves,  95 
of  beozolD,  tidl 
uf    cannabis    iodia, 

114 
of  lantlisrid^,  605 
of  cardftmom,  480 
of   chloride    of   iron, 

324,  328 
of  cimit-'ifupL,  18 
of  cinchona,  419 
of  cinnamon,  4S0 
of   colchictuQ    5«edii, 

391 
of  ralombo,  477 
of  digitalis,  218 
of  ferric    cblorido, 

324 
ofgalla   288 
of  gambir,  2S8 
of  gelsemiuDi,  173 
of  gentian  compound, 

477 
of  ginger,  4S2 
of  guaiac,  397 
of  guaiac,  ammonia- 

ted.  3S7 
of  hemp,  114 
of  bydmstis,  592 
of  hyo6cyamu*.  93 
of   Indian    CHnnahii, 

68 
of  iodine,  374 
of  ipecac  and  opium, 

141 
of  kino,  288 
<pf  krameria,  L"^^ 
of  lac>tiic:iriuiii,  2i] 
of  Ifiuoii  [ntI,   IMI 
of  IciU'lia.   171 
of  uiu-k,  14 
of  tiiitgall,  L'XN 
of  luix  \<iziiica,  ]:;J 
■  if  opium,  ."tS 
iif    opiuni,    faitiplmr- 

alcd,  ."vS 
of  opium,  dfiidorijcil, 

as 

of    pliy-,i>-(  iuTiia.    H'l 
of  <|Ua'->ra.    ITti 
of  rh:itiiiiv,  LN^ 
of  rliuKirb.  ,"iiU 
•  if  .sirjM'iitariii,  -I"*! 
iif  i;c|uill.  oJ.S 
of  slraiui>niiiiu,  il,'i 
iif  stropliaiit  liu-,   JIT 
of  ^wrrl    nraiii;!'  th'i'! 

4mI 
of  lolu,  .'i77 
of  valerian,  l.'i 
of  valiTi;iri,  uitunniii- 

atfii,  I,') 
of  veratrurii,  2r>:> 

Tinclun-s.  :( 

TiruicvcUy  M-ima,  ,'iiK) 

Tobacco,  171 


1 
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Toluifrra   Imlsumiim,  577 

Unguenlum  hydrargyri 

Virginia  sriuke-rooi.  4S4             ^^H 

pereirie,  577 

ammoniuli.  360 

Volatile  oil  <jf  mustard,         ^^H 

Tonics.  323 

hydrargyri   nitratis. 

607                                              ^H 

Toxins  and  anl.il  ox ioa,  407 

361 

oils,  2,  475                            ^H 

TragacBiith.  618 

hydrargvri  oxidi  flu- 

oibi  as  disinfectants,          ^^H 

TraKHrantha,  618 
Trii'hlor  lertiary  huiyl  al- 

vi,  361 

690                                     ^B 

oxidi   rubri,  361 

^^^m 

coliol,  fll 

iodi.  374 

Walioo,  520                              ^^m 

Tribusio   pyropliosphoric 

iodoformi,  HSl 

Wnrbiu-g's  linclurc,  436            ^^H 

acid,  (note)  334 

phenoli.i,  fi64 

Wiiniiing  pluster,  610                 ^^^| 

'IriohlorulJeliydc.  'Ti 

picis  iii|uidie,  576 
potassii  iodidi.  374 

Writhed  T<ulpliur.  am                  ^H 
Wiiifhingsoda,  632                               1 

Water  iis  a  diuretie.  Si5          J 

ufunimonin,  18:1                  ^^H 

Triclilormtthune,  30 

TrichlortLcel ic  acid,  ClTi 

Htranionii,  XS 

'Jrichlorisojiropyl  ulcohol, 

sulphuris,  693 

90 

veratritiie,  266 

of  chloroform,  30                 ^^H 

Triiiielhylethylenc,  37 

Kinci  oxidi,  ;ws 

of  creosote,  674                    ^^^1 

Trimfdiylxitiitliin,  L'lO 

zinei  stcuralis,  30S 

of  Iiuiniinielis.  289               ^^H 

TriDitro-cdluIose,  630 

Unslaked  lime,  635 

Waters.  2                                      ^^B 

Trional,  83 

Urethane,  89 

Wax,  622                                               1 

Trioxymethylanlliraqui- 

Urethral  auppoaitorJeB,  5 

Weights    and    measures,          J 

none,  SOii 

Urginea  mantinm,  538 

^H 

Triple  elixir,  324 

Urochioralic  arid.  76 

West  India  pepper,  483            ^^H 

Tritii:uin,  548 

Urohiemaloporphyrine, 

Whiskey.  192                               ^^1 

Triturate  of  elaterin.  519 

299 

White  agaric,  290                        ^^H 

Trituratio    elntcrini,    519 

Urotropin,  550 

arsenic,  346                          ^^H 

Troches,  3 

Uva  ursi,  546 

bees-wax.  622                      ^^^| 

otaambir.  288 

of  tjcorice  and  opium, 

ginger.  482                           ^^H 

Valerian,  15 

muslArd,  607                        ^^H 

619 

Valeriana  oificinaliH.  15 

oak,  289                                ^H 

a 

of  krameria,  288 

Valeric  acid,  lo 

pepper,  482                          ^^^| 

of     potusMium     chlo- 

Vftllet's maas,  323 

sugar,  502                             ^^H 

rate,  540 

Vapor  bath,  .'>59 

turpentine,  548                    ^^^| 

of  sanioiiin,  640 

Vaseline   623 
Vegetable  astringents,  284 
cathartic  pills,  517 

vitriol,  308                             ^^M 

of  tunnic  aeiil,  285 

wax.  622                            ^^H 

Trochisci.  3 

wine,  192                              ^^H 

acidi  tannlci.  285 

Veratrina,  266 

Wild  cherry,  477                         ^H 

gambir   288 
giycyrrhizs   ct   opii. 

Veratrine,  266 

Wine,  192                                 ^H 

ointment ,  266 

Wine  of  antimony,  257              ^^^| 

619 

Veruirum,  262 

1 18                          ^^H 

kniiut^riffi,  28S 

album,  262 
eebaOiiiu,  266 

of  colchicum  seed,         ^^H 

piiIiiKHii  chloratis,  540 

391                                      ^^ 

santonin).  I>40 

viride,  262 

of  ergot,  583                                 1 

Tropacocaine,  51 

viride,  poisoning  by, 

of  ipecac uanlia,   489           ^^J 

True  rliarnomile,  483 

265 

of  upiurn,  58                      ^^H 

Truxillo,  ]  17 

Vermicides,  639 

whey,  206                             ^^1 

TuhercuUn.  415 

Vermifuges,  639 

Wines,  3                                        ^H 

Tiiliv's  powder,  5S 

Veronal,  91 

Witc-h-lmzet,  289                         ^H 

Turlcish  bftth,  559 

Veronica  virgirica,  520 

Wood  alcohol,  208                      ^^M 

Turpentine,  diS 

Vesica  tori  eK.  604 

Wool  fat,  623                               ^H 

as   an    anlhelmintic, 

Viburnum  opuliis,  581 
prmiitoiuin,  581 

^^^M 

646 

Xanthin  compounds,  531          ^^^| 

enema ta.  5fi0 

Vienna  paste,  1112 

Xanlhopuccine,  592                   ^^H 

linimenl,  548 

Vina, 3 

Xanthoxyluin,  397                     ^^^M 

stupes  aso 

Turpetli  mineral.  371 

VinegBr  of  opium,  58 

Xylic  acid.  Ilti4                            ^^^| 

of  s<tuill.  528 

^^^1 

Vinegars.  3 
V'inum  album,  192 

Yatipon,  'Mt                                ^H 

rlrmis,  filx 

Yellow  l>co«-H'ax,  622                ^^H 

fulva,  618 

aulimonii,  2.57 

gentian,  476                       ^^H 
jessamine,  172                      ^^^B 

fnboltetl  Hour,  502 

COCIB,  118 

T^nguEnta,  3 

colchici  seminia,  >I91 

mercuric  oxide.  380               1 

Unguenlum,  623 

ergota,  5S3 

mercuric    subsul-                  1 

acidi  tannic!,  285 

lerri,  324 

phate.  371                           1 

aquie  roBie,  G22 

terri  aniarum,  ^24 

mercurous  iodide, 360                 1 

cnrvBBrobin,  601 

ipecacltanliie.  489 

prussiate   of   potash,         ^^J 

KBiiffi.  1»S 
lydrargyri,  360 

opii,  58 

^H 

rubrum,  192 

wash,  371                           ^^1 

778 


GENERAL  INDEX 


YeUow  wax,  622 
Yohimbine,  &56 
Young's  rule  for  doBes,  7 

ZiDc,  307 

acetate,  309 
bromide,  309 
carbonate,  309 
chloride,  309 

as  a  caustic,  613 
ae  a  disinfect- 
ant, S56 


Zinc  iodide,  309 
oxide,  308 
phenolsulphonate, 

309,673 
phosphide,  346 
8t«arate,  309 
sulphate,  308, 496,656 
aulphocarbolate,   300 

673 
valerate,  308 

Zinci  acetas,  308 


Zinci  bromidum,  308 

carbonaa  precipita- 
tua,  308 

chloridum,  308 

iodidum,  308 

oxidum,  308 

phenolsulphonas,  30B 
673 

Btearoa,  308 

valeraa,  308 
Zingiber,  482 

officinale,  482 
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